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THE WHITWORTH INDUSTRIAL SCHOLARSHIPS. 

In publishing on this page a portrait of Sir Joseph Whit- 
worth, a mechanic whose skill is known and valued wherever 
industrial knowledge has penetrated, we desire, not only to 
do honor to a master of his craft, but also to call attention to 
his liberal bestowal of a portion of his wealth to found 
scholarships to enable rising artisans to pursue their studies, 
and to the terms of the gift, which are commendable for 
their practical value to all who intend to employ their means 
for like noble purposes. 

The rapid strides made by France, Germany, and other 
continental nations in the mechanical arts have forced the 
importance of technical 
education upon other 
people, and the English 
have recently made 
arrangements on the 
largest scale for em- 
bodying practical studies 
in the scheme of the 
common school eurricu- 
lum. Sir Joseph Whit- 
worth has taken the 
lead by presenting 
$500,000 to be disposed 
of as follows : 

The interest (at 3 per 
cent, $15,000 annually) 
to be divided into 30 
stipends of $500 per 
annum, to be awarded 
to young men, natives of 
the United Kingdom, 
selected by open com 
petition for their intelli- 
gence and proficiency in 
the theeryand practice 
of mechatiics and its 
cognate sciences. Each 
successful competitor is 
to receive the stipend 
for three years. 

The liberal donor 
further proposed that 
as much latitude as pos- 
sible should be allowed 
to each successful com- 
petitor, in reference to 
the natural bent of his 
inclination. If he wished 
to complete his general 
education instead of con- 
tinuing his special scien- 
tific study, he might be 
permitted to do so; he 
might go to the univer- 
sities or colleges afford- 
ing scientific or techni- 
cal instruction; or he 
might travel abroad. 
“ Thesuccessful artisan 
should be encouraged to 
study theory; while the 
successful competitor in 
the theory should be 
aided in getting admis- 
sion to machine shops 
and other practical es- 
tablishments.” 

Competition was pro- 
posed to be in mathemat- 
ics,elementary and high- 
er; mechanics, theoreti- 
cal and applied ; practi- 
cal plane and descrip- 
tive geometry ; mechan- 
ical and freehand draw- 
ing; physics; chemistry, including metallurgy; and such 
handicraft processes as smith’s work, turning, filing, fit 
ting, pattern-making, and molding. Sir Joseph proposed 
that theory and practice should be placed on a level, by an 
equality in the maximum number of marks for the two 
classes of merit—theoretical science and practical skill. This 
he did to render the competition accessible on fairly equal 
terms to the student who combines some practice with 
theory, and to the artisan who combines some theoretical 
knowledge with excellence of workmanship. 

Sir Joseph, having promulgated his ideas in May, 1869, saw 
the desirability of encouraging competitors by giving them 
twelve months’ opportunity of improving themselves. To 
this end he established sixty exhibitions or premiums of $125 





each, to be held for one year; these were awarded to youths 
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and young men under twenty-two years of age, who were 
required to undertake to compete for the more valuable $500 
scholarships in May, 1869. In order to render these exhi 
bitions as widely available as possible, they were placed at 
the disposal of a large number of educational bodies, inclu- 
ding the universities of Oxford, Cambridge, London, Dublin, 
Edinburgh and Glasgow, and other colleges and schools. . 
The public value of this liberality is shown by the fact 
that in 1869, out of 106 candidates, only 10 reached the 
standard of knowledge set up as a necessary qualification, but 
the average acquirements of the youths have been steadily 
improving. The stipends, useful to the workmen for whom 
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they were intended, have been coveted as distinctions by per- 
sons whose means were ample, so that an indispensable con- 
dition of two years’ previous service in a machine shop has 
been imposed. 

To encourage the young men to persevere with all their 
hearts, those who are successful at certain further examina- 
tions will receive money rewards over and above their three 
years’ scholarship money, that is, over and above $1,500. 
It will thus be possible for the same artisan to receive 
$4,000 in all: a valuable aid to a youth whose hands have to 
find him with food, lodging, and clothes, as well as books and 
means of study and travel to perfect him in his calling. 

The examinations are thoroughly practical, as the tests 
with tools will show : 

The ax: Hach compétitor who tried this test was required 
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to square up ap octagonal block of wood, sing the ax only, 


and to make the square as large as possible; He was also 


required to shape an ax haft to a given pattern, by means of 


an ax and spokeshave. The saw and plane: The competitor 
had to saw out of a piece of plank two square strips, and plane 
them up smooth and true ; also to maketwo parallel strips 2 feet 
long, 2 inches wide, and § inch thick. The hammer and chisel : 
The competitor had to chip a piece of cast iron all over the 
upper surface, leaving it as smooth as possible from chisel 
marks. The file: The competitor had to square any two 
adjacent sides of a cast iron tube, with a succession of 9 inch 
strokes of the file; also to file up an hexagonal nut on its six 
sides to match a pattern. 
The forge: The compe- 
titor had to weld togeth- 
er two pieces of square 
iron, using only a hand 
hammer; also to make 
the two halves of a pair 
of tongs from pieces of 
round iron. Turning : 
The competitor had to 
bore out a bevel wheel to 
1} inches in the hole, 
using two drills and a 
punching bit; also to turn 
a piece of round iron to 
serve as a mandril, face 
it on the wheel with a 


and scrape it smooth and 
clean on the back, face, 
and teeth. Fitting: The 
competitor had to key a 
boss upon a short shaft, 
cutting a key way ,%; inch 
square, setting the key 
half into the shaft and 


Ss ww \ half into the boss ; to fill 
SSSA AS up the key and fit it well 
SS Wy in ; and to make the end 


of the shaft project 1 
inch through the boss, 
to support the head of 
the key. Pattern-mak- 
ing: The competitor had 
to make a pattern of o 
short piece of iron girder, 
finished up ready for use 
in the foundry, includ- 
ing the core box for the 
two bolt boles in the 
flanges of the girder. The 
hendicraftsman who 
could achieve these tasks 
moderately well could 
hold his own in any ma- 
chine shop or engineer- 
ing establishment of ave- 
rage character. 

Such are the Whit 
worth scholarships, cer- 
tainly the most munifi- 
cent endowment ever 
made for technical edu- 
cation. 

Cutting Wheat by 

Steam. 

Lord Kinnaird, a large 
and enterprising farmer 
of Scotland, writes to Mr. 
Mechi that he has had a 
most successful and sat- 
isfactory trial of reap- 
ing by steam power. 
He attached his trac 
tion engine to an enlarged reaping machine; and though 
the ground was soft, owing to wet weather, and the crop 
laid and leveled so that it could only be cut one way, 
yet he has no doubt that, in ordinary dry, harvest weather, an 
acre could be cut down within half an hour, and he confident- 
ly expects to be able not only to cut but, by the aid of steam 
power, to bind up the cut grain in sheaves, and thus gather 
in the crops—employing only some half dozen hands. 

eee ote 

ImpRovED Srucoo.—M. Landrin recommends the mixing 
of the crude plaster in water containing 8 to 10 per cent of 
sulphuric acid. After allowing the compound to rest for fif- 
teen minutes, he calcines the plaster. This gives a stucco of 
excellent quality in which all organic matters are burnt ont 
leaving the material of exceptional whitenesz 


SS SS SS \\\ 
SS SSSs wa 
. SN 


SSNS 
SS 





mandril press, and turn 




































































































onan 









a 
“ a 
> ace othe 


384 


eS 


Scientific American. 
MUNN & GCO., Editors and Proprietors. 


PUBLISHED WEEKLY AT 
NO. B'7 PARK ROW, NEW YORK. 




















0. D. MUNN. A. E. BEACH. 
TERMS. 
One copy, one year, postage included. ..............0sce0+ ceeceeeseseveees 83 20 
One copy, six months, postage included., ............--ecsee cecceneceeere 160 
Club Rates: 2 
Ten copies, one year, each $2 70, postage Included..................+++ 827 00 
Over ten coples, «ame rate each, postage included..................+++ 270 


13” By the new law, postage ie payable in advance by the publishers, and 
the subseriber then receives the paper free of charge. 


Nor. —Persons subscribing will please to give their full names, and Post 
Office and State address, plainly written, and also state at which time they 
wish their subscriptions to commence, otherwise they will be entered from 
January ist, 1975. In case of changing residence state former address, as 
well as give the new one. No changes can be made unless the former address 
is given. 








VOLUME XXXL, No. 25. [New Sertes.] Twenty-ninth Year. 





NEW YORK, SATURDAY, DECEMBER 19, 1874. 








Contents. 
(Iilustrated articles are marked with an asterisk.) 


Animals as motor powers........... 

Answers to correspondents 

Apples, curious. ..........- 

Afchitect’s studies, an (6) 

Asphal. pavement (14).. 
D 


Blood coloring matter. .. 











eg exeenuennaey 


Erectrical count 





wisi 
& 
bo 
5 
Z 
4a 
= 
é 
z. 
=] 
J 
= 


nlectric shocks (11).........-.+.+++- 395 
lec eposition of metals. No. 1 338 
Ziectroplating ar padeninindeiee 395 
Engines, compound’ 

experiments, two typical.......... 
Fire engines, floating*.............. 
Gastric jaice, acid in the........... 
Governors, pendulum—No. 1*..... 
Hymenocaiyx undulata, the*....... 
ron in stone, fixing.......... 

















PUBLISHERS’ CARD. 

With the next issue, the time for which a large number 
of our subscribers have prepaid, will expire. In order that 
our readers may experience no stoppage in the receipt of the 
journal, and that we may not miscalculate the quantity of 
the paper to print at-the commencement of a new vobume, 
we hope our friends will signify their intention to continue 
the paper by early remittances. 

The plan of discontinuing the paper when the time expires 
for which it is prepaid, we think preferable to the course, 
adopted by many publishers, of continuing their paper indefi- 
nitely and collecting afterwards. The latter course is too 
much like having a bill presented for a suit of clothes after 
it is worn out. We shall be gratified to have every olf sub- 
scriber renew, and doubly grateful if each will send ome or 
more new names with his own. 

The safest way to send money is by posta) orders, bank 
checks, express, or draft on New York, payable to the order 
of Munn & Co. Little risk is ineurred in sending bank bills 
by mail, but the above methods are safe beyond any contin- 
gency. 





BINDING.—Subscribers wishing their volumes of the Sct- 
ENTIFIC AMERICAN bound can have them neatly done at this 
office—Price $1.50. 








THE PATENT OFFICE AGAIN. 


We last week reviewed some of the errors which had crept 
into the <Iministration of the Patent Office. We shall now 
refer to others which are embodied in the statute. Both 
these classes of errors have sprung mainly from the same 
source, and are alike prejudicial to the inventor. 

The act of July 8, 1870, which was a revision of all our 
patent laws, corrected or removed some of the defects which 
previously existed, but it introduced more mischiefs than it 
cured. Its chief changes interposed needless and unreasonable 
obstacles in the way of the inventor. 

For instance, nothing is more important to him than the 
right to amend his patent through a reissue. Rarely does a 
patent, as first obtained, embody the invention in a fully 
available shape, and often is its real gist mistaken altogether. 
The common law authorized amendments by means of a sur- 
render and reissue, and the statute regulated and rendered 
nore definite the rights of the patentee in this respect. The 
grewt purpose, in both cases, was to limit the new patent to 
the real original invention, giving the full benefit thereof to 
the inventor, but nothing more. 

To guard against abuse and to prevent a patentee from en- 


1 | pear to be interested therein.” This would enable them to 
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larging the scope of his patent, or from wringing ina new 
subject matter through a reissue, the courts have—rather 
severely—held that oral proof of the full scope of the origi- 
nal invention was inadmissible, and that nothing could be 
claimed in the reissued patent unless either the model, the 
drawings, or the specification—as originally filed—showed the 
invention thereof. 

The new law has taken a most indefensible step in farther 
limitation of a previously existing right, by rendering the 
most reliable of record evidence wholly incompetent in such 
cases. The model or drawings may still be called as wit- 
nesses, but not the specification. No matter how fully or how 
clearly the invention may be set forth in the latter, still, in 
cases where there are drawings, nothing can be claimed in a 
reissue which is not shown in those drawings or in the model. 
A credibility is thus given to a sign or a mute device, which 
is absurdly denied to a written declaration. Pantomime is 
regarded as more reliable than articulate language. This is 
all wrong. 

Again, it has always been considered a sound and just rule 
of practice that an application for a patent should be wholly 
ex parte, that no outsider should be allowed in any manner to 
interfere in the proceeding, and that he should not even 
know of its existence. The reason for this rule is that, as 
inventors are generally poor, if wealthy companies were al- 
lowed to interpose, such expensive controversies and haras- 
sing delays would result as would often prevent the obtain- 
ing of a just patent. After having obtained his patent, the 
inventor will be in a better condition to face his antagonist 
by securing auxiliaries or otherwise. 

The aci of 1870 introduces the anomaly that, in all appeals 
from the Commissioner, he “ shall notify all parties who ap- 
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ministration of a sound patent system, the patentee is only 
protected in his property to his own discovery,and, more gen- 
erally, to his own creation. He would be allowed a limited 
monopoly in what, but for him,might never have existed, or, 
at all events, was previously unknown. 

But we have heard it asserted that the inventor is only en- 
titled to protection in the machine he builds, and that any 
mechanic ought to be equally protected in the work of his own 
hands, though identical in form and operation with that of 
the inventor. But in what does a real invention consist? It 
is not in the materials, nor in the contrivances out of which 
the machine is constructed. These arethe mere instrumen- 
talities which give expression to the thought that lies beyond. 
They bear the same relation to the real invention that the 
visible Universe does to its Creator,or that the material body 
does to the human soul. An invention is a soul or principle, 
which has found a material means of evincing its existence 
and character. 

That many wrongs have resulted from the defects and 
abuses of our patent system no one will doubt, but these are 
certainly not greater than the frauds and crimes which have 
had their origin in the institution of property in material 
things. In both cases these evils are infinitely overbalanced 
by the advantages which result from that institution. Cor- 
rection, and not annihilation, is the appropriate remedy for 
these mischiefs. 

Our conclusion, therefore, is: First, that a well regulated 
patent system is of incalculable importance to the public wel- 
fare: Secondly, that the laws on this subject should aim pri- 
marily to encourage invention by facilitating the means of 
obtaining patents and protecting property therein, and: 
Thirdly, that in administering those laws the Office should 
be actuated by their spirit and purpose, and govern its con- 





appear and oppose the grant of a patent. The applicant is 
also required in such cases to be at the extra expense of 
procuring certified copies of all the original papers and evi- | 
dence in the case. Whether intentional or otherwise, these | 


provisions would in many cases operate as the denial of un- | 


35 | doubted justice. Quite as reprehensible is another provision | 


connected with these appeals. When the act of 1870 was be- | 
fore the committee which framed it, the then Commissioner | 


392 | endeavored to so change the previously existing system as to | 


render a decision by him final, by cutting off appeals to the | 
court, This was, however, so strenuously opposed, by those 

who sought to protect the interests of inventors, that the | 
committee refused to adopt it. They even went so far. in the 
opposite direction as to determine that—in cases of interfer- 
ences, where there are antagonist parties either of whom may 
appeal,and where cases of sufficient importance to be appealed 
to the Commissioner would generally be certaim to be carried 
to the court—the unsuccessful party, before the Board of Ex- 
aminers in Chief, might appeal at once te the court, without | 
the useless necessity of.an intermediate appeal to the Com | 
missioner. But when the act came to be published, all was | 
found to be so far most unaccountably changed, that in in- 

terference cases not only did an appeal still lie to the Com- 

missioner, but his decision was made absolutely final. The 

appeai to the court was thus cut off in those cases which of | 
all others it is best qualified to decide, while in questions of 

mere patentability, with which the Commissioner may be 

presumed to be most conversant, and therefore best qualified 

to judge, the appeal still lies to the court. 

These are given as mere specimens of the mistakes and in- 

congruities in the new law, not as an attempt at their enu- 

meration. There are many others of no trivial importance, 

most of which equally militate against the interests of inven- 

tors. The only effectual remedy is to be sought for in a 

general change or codification of the statute. And in making 

this change, the spirit which dictated the provision in the 

Federal Constitution by which the statute is authorized should 

never be lost sight of. The law should be framed in aid of 

the inventor, and not as an instrumentality for circumscrib- 

ing his rights within their narrowest limits, or for annihilet- 

ing them altogether. This isa dictate of sound policy as 

well as of the plainest justice. 

There are many unreflecting minds who honestly regard 

the whole patent system as being founded on error, and whe 

look upon a patentee as the possessor of an odious 
If their notions are correct, the institution of property of all 
kinds should be abelished, for every kind of property is a 
monopoly. A patent for an invention is no more so than is a 
patent for land. But who would build a house, or cultivate 
a field,or otherwise provide for the comforts or necessities of 
life, if he were denied all property in the fruits of his labor, 
in other words, if he were not to enjoy a monopoly in what 
he had thus created? Civilization could never have existed 
without the institution of property. It would soon take its 
departure from the earth if that institution should cease tc 
exist. 

These principles are as applicable to inventions as to 
tangible objects. The application of communist doctrines 
may sometimes seem enticing, but the general rule would 
operate as perniciously in the one case as in the other. Deny 
all property in inventions, and you paralyse the efforts of that 
class in the community which,more than any other, has con- 
tributed and is still contributing to human progress. The 
thousands of minds who are devoting their every energy to 
the promotion of human welfare would feel that their chief 
inducement to effort had ceased to exist. 

Monopolies are justly odious when made applicable to what 
was before common property, but not when limited to the 
authors of new creations or even new discoveries. The gov- 
ernment whose flag is first planted on an uninhabited island 
is,by common consent, the owner thereof. How much more 
complete would have been its title thereto had it created that 











island! Such is the title of the inventor. Undera proper ad- 


duct accordingly. To aid in bringing about these results has 
been the main purpose of these articles. 
oe 
TWO TYPICAL EXPERIMENTS. 

Dr. Bastian pursues his investigations touching the origin 
of life with praiseworthy energy. For every objection urged 
against the conclusiveness of his experiments, he straight- 
way performs a new series to meet the difficulty, carrying 
the war into the very camp of the panspermatists, and keep- 
ing them constantly on the defensive. Results formerly 
denied are now admitted; but they are met by rajsing the 
thermal death point of certain germs to 227° or 230° Fah., 
and alieging that the organisms developed in boiled solutions, 
hermetically sealed, came from invisible germs not killed by 
the heat to which the solution had been subjected, 

For the benefit of those raising this objection, he now 
reports the following experiments, selected from several, in 
some of which, he says, even higher temperatures were re- 
sorted to: 

Experiment I: To a strong infusion of turnip, made faintly 
alkaline by liquor potasse a few separate muscular fibers of 
codfish were added. Some of this mixture was then intro- 
daced into a flask of nearly two ounces capacity, and the neck 
of the flask was drawn out and hermetically sealed by a blow- 
pipe flame while the fluid within was boiling. Thus closed, 
the flask was about half full of fluid. It was then placed in 
an iron digester, and gradually heated to a temperature from 
270° to 275° Fah., at which it was kept for twenty minutes. 
For an entire hour the flask, heating and cooling, had a tem- 
perature exceeding 230° Fah., the alleged death point of 
bacteria germs. Withdrawn from the digester, the closed 
flask was kept at a temperature of 75° to 80° Fah., for eight 
weeks, a part of the time exposed to the influence of direct 
swalight. After it had been ascertained that the flask was 
free from any crack or flaw, its neck was broken, and its 
contents examined. The fluid showeda decidedly acid reac- 
tion, and it had a sour though not fetid odor, as though fer- 
mentation had taken place. It was also slightly turbid, and 
there was a well marked sediment, consisting of reddish 
brown fragments and a light flocculent deposit. On micros 
copical examination, the fragments were found to be portions 
of altered muscular fiber; the flocculent deposit was com- 
posed for the most part of granular aggregations of bacteria. 
In the portions of fluid and of deposit which were examined, 





. | there were thousands of bacteria, of most diverse shapes and 


siges, either separated or aggregated into flakes. There were 
also a large number of morilated chains of various lengths, 
of a kind very frequently met with in abscesses and other 
situations (where pyemia or low typhoid states of the sys 
tem exist) in the human subject. There were, in addition, 
a large number of torula corpuscles, besides brownish nucle 
ated spore-like bodies, gradually increasing in size from mere 
specks, about one thirty-thousandth of an inch in diameter, 


'up to one twenty-five-hundredth of aninch. Lastly, there 


was a small quantity of the mycelium of a fungus, bearing 
short lateral branches, most of which were capped by a single 
spore-like body. 

Experiment IT: A strong infusion of common cress, to 
which a few of the leaves and stalks of the plant were added, 
was enclosed in an hermetically closed flask, and treated in 
precisely the same manner, and at the same time, as the in- 
fusion of experiment I. The flask was opened the ninth 
week after heating. Before breaking the neck of the flask, 
the inbending of the glass under the blowpipe flame showed 
that it was still hermetically sealed. The reaction of the 
fluid was found to be distinctly acid, though there 


| was no notable odor. The fluid was tolerably clear and free 


from scum ; but there was a dirty-looking flocculent sediment 
at the bottom of the flask, amongst the débris of the cress. 
On microscopical examination (with a pyth immersion ob- 
jective), much altered chlorophyll existed, either dispersed 
or aggregated among the other granular matter of the sedi- 
ment; and among some of this, three minute and delicate 
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mebe were seen, varying in form, and creeping with 
moderately rapid, slug-like movements. They contained no 
nucleus, and presented only a few granules in their interior. 
In the same drop of fluid, and also in others subsequently ex- 
amined, more than a dozen very active monads, one four- 
thousandth of an inch in diameter, were seen, each provided 
with a long rapidly moving lash by which neighboring granules 
were freely knocked about. There were many smaller motion- 
jess and tailless spherules of different sizes, whose body sub- 
stance presented a similar appearance to that of the monads, of 
which, in Dr. Bastian’s opinion, they were in all probability 
earlier developmental forms. There were also several un- 
jointed bacteria, presenting most rapid progressive move- 
ments, accompanied by quick axial rotations. Many torula 
corpuscles and other fungus spores, also existed, as well 
as portions of a mycelial filament, containing equal segments 
of colorless protoplasm within its thin investing membrane. 
Until the panspermatists offset these experiments by an 
exhaustive series, showing that living forms do not originate 
under the conditions described by Dr. Bastian, there would 
seem to be but one escape for them, and that is to assert 
(contrary to all experience) that the temperature of 230° Fah., 
or even 275° Fah., is lower than the thermal death point of 
the invisible germs of these simple organisms. 





MICA MINES IN NORTH CAROLINA. 


Among the most interesting relics thus far discovered of 
the mysterious race of mound builders, who occupied the 
Mississippi valley previous to the advent of the more barbar- 
ous Indians, are numerous ornaments of mica. Like the 
weapons of hammered copper from Lake Superior, the shells 
from the Gulf of Mexico, the implements of Mexican stone 
and of iron ore from Missouri, these plates, of a mineral not 
found in the Great Valley, give a plain hint of the extensive 
commercial relations of those prehistoric people. 

The mica was evidently mined in Western North Carolina 
where their long-abandoned workings have lately been 
reopened, and made the scene of a very modern enterprise. 

Seven years or so ago, a prominent citizen of North Caro- 
lina set some laborers to work in one of the ancient mines,in 
search of silver, supposing that metal to have been the one 
sought for by the original miners. A considerable quantity 
of mica was thrown out, but its value was not recognized 
until a sample, which had been sent to Knoxville asa curi- 
osity, was seen by a Mr. Clapp, who followed up the clue 
and leased the mine for its mica, and revived an indugtry 
which has added immensely to the wealth of the region. The 
mine is known as Blaylock’s, about twelve miles from Bak- 
ersville, the county seat of Mitchell's county. Four or five 
other ancient mines have since been reopened in the same 
neighborhood, besides many new ones in the same and ad- 
joining counties, 

A correspondent of the 7ribune reports that the mica trade 
has given general occupation to the population of Mitchell 
county,and has made money plentiful and thereby enabled the 
county to pay off its indebtedness, which it would other- 
wise have been unable to do. Mines have also been opened 
in Yancy, Heywood, Burcome, McDowell, and other counties. 
The business is still in its infancy, and the methods of min- 
ing are exceedingly primitive; yet the amount of mica pro- 
duced is more than enough to supply the large and growing 
demand for the article. Dealers and manufacturers supply 
the mines with patterns ranging in size from two by three 
inches up to fifteen inches square, according to which the 


mica is prepared for market. The dark or brandy-colored | 
| adequately express our sense of the magnitude of its importance | 
to Science if it be true. Such words as profound, vast, stu- | 


mica brings the best price. Associated with the mica is an 
abundance of decomposed snow-white felspar, which will 
no doubt be utilized, in time, for the manufacture of porce- 
lain. 


TYNDALL ON TYPHOID. 

Professor Tyndall has dropped for the nonce the role of 
physicist for that of physician,and deals, in a recent publica- 
tion, with the subject of typhoid fever,discussing the impor- 
tant question as to whether that disease can ever have a 
Spontaneous origin from fecal fermentation or must of necessi- 
ty always spring from a germ,the last derived from a pre-ex- 
isting case of fever. Following closely the data obtained by 
Dr. Budd, as well as those of other investigators in the same 
field, Professor Tyndall asserts positively that the weight of 
evidence is in favor of the view that the disease, like small 
pox, arises wholly from contagion. He holds that the body 
is the seat of the development of the germ,and that the latter 
is not originated from noxious effluvia, however foul: and in 
support of this, he cites the fact that, during the foul condi- 





So many cases have occurred, where the existence of typhoid 
has been traced directly to sewers, foul drains, and similar 
receptacles of filth,that arguments far more cogent than those 
of Professor Tyndall will be required to convince us that no 
danger of pestilence lurks therein. Add to this that it has 
been repeatedly shown that hospital attendants in personal 
communication with typhoid patients are remarkably exempt 
from the disease, and without further review of the great 
mass of confirmatory evidence brought by medical writers 
against Tyndall’s theory, we cannot but conclude with the 
London Medical Journal that the Professor has in this case, 
as was charged against him in his recent researches on sound, 
studied but one side of the question. 

It may be well to remark in this connection that Professor 
Tyndall’s most recent efforts are not wholly bearing out the 
reputation for scientific acuteness and philosophical caution 
so ably won by him in his earlier labors. 

Dr. Lionel Beale—himself a scientist of no inconsiderable 
celebrity—makes a strong point against Tyndall ina recent 
communication to the London Times, in stating that, though 
| he has followed Tyndall’s track for years, he is unable to com- 
| prehend Tyndall’s course of reasoning. 
| latter’s Belfast speech, in which the speaker said that the 
| material ideas were not his belief ‘‘in hours of clearness and 
_ vigor,” Dr. Beale rather pertinently suggests the question of 
| which Tyndall we are to believe, Tyndall whose brain, when 
| weak and unhealthy, produces materialistic theories, or Tyn- 
dall, when clear and vigorous, repudiating the same ideas? 
Altogether the eminent Professor has latterly contrived to en- 
| circle himself in a kind of fog as to his doings and sayings, 


which prevents people of ordinary discernment from relying | 


so implicitly on his conclusions as they otherwise might 


HOW TO INVESTIGATE SPIRITUALISM. 


There has been lately an extraordinary revival of spiritual- 
ism, and it again challenges the general attention. Nearly all 
the newspapers, and some of the most respected of the literary 
magazines, without reservation or protest lend their columns 
to its advocates. The Daily Graphic for more than a month 
has made spiritualism its specialty, pursuing it with such 
pertinacious enterprise as it did the Atlantic balloon project 





of last year. And, most significant of all, many distinguished | 


Referring to the | 


cerning such investigations, in view of very serious harm 
which heretofore has often been caused by shallow and super 
ficial dallyings with the subject, we thoughtfully and solemn- 
ly advise that no investigation is worthy of the name unless 
it is inspired by the passionless common sense of Science 
Also remember this: The evidence required to establish a 
fact is proportioned to the improbability of the fact. 

We come now to what with many readers will be reckoned 
the gist of the whole matter : How to investigate spiritualism. 
We name the plan which we are to propose, the scientific me- 
thod of investigating spiritualism, and we thus name it, while 
feeling the most exalted respect for Science and knowing 
that some will discover init only what they call horse 
sense. 

These two theories, and these only, are tenable regarding 
most of the spiritual manifestations: They are real, and true, 
and honest, or they are a culpable fraud. The mediums in 
these cases are either the most worship-worthy of mortals, or 
they are cheats and liars. The raps and the materialization, 
the first and the last of the spirit exhibits, are surely of the 
sort in question. (And here we venture to suggest that if 
we take away from spiritualism all the alleged phenomena 
which belong to the same category, almost nothing is left.) 
Concerning raps and materializations, there is a question 


'of fraud or no fraud; and this is a question of such a fun 


damental character that the answer to it is conclusive of 
the whole matter. It may seem to some that the case ought 
to be referred to the police detective rather than to the 
man of Science; and we are obliged to confess that a detec 

tive’s advice may be as good as ours. The methods of Sci 

ence are direct, logical, and on the shortest path to the truth ; 
the man of Science always aims at the bull’s eye. The me- 
thod of the skilled and intelligent detective is, without dowbt, 
identical with the scientific. Cases somewhat similar to that 
of the fraud or no fraud of raps and materializations have often 
come up for decision ; an allusion to some of these throws a 
clear light on the present discussion. Our ancestors believed 
in ghosts, and they fired stones and bullets to test their faith. 
The proceeding was scientific, but suited only to an age ruder 
than ours. We warn the over-zealous scientist that, although 
a bullet could not harm a materialized spirit, no medium or 
his confederate is bullet-proof. An action for murder or 
manslaughter would probably lie in a case wherein any one 


scholars and clergymen, to whom the Graphic had addressed | was killed in a scientific investigation of materialization. The 


a circular letter, inviting their codperation in an investigation, | 


| signify their approval of the Graphic’s plan and a profoundly 
respectful appreciation of the spiritualistic pretensions. This 
revival of spiritualism is probably due to the new phase which 
the spiritual manifestations have taken on: Materialization. 
In place of raps, tips, trampet blowing, tying, levitations, pon- 
derations, etc., performed by or through the medium, we now 


| have the spirits appearing in propria persone, with bodies ap- 


| parently of fleshand blood, and nicely dressed in such clothes 
as they wore when they dwelt in the mortal coil. 

Now these things seem to justify us in recurring to the 
subject of spiritualism, and in improving the opportunity to 
| point out some things which Science has to do with it. And 
| to make the matter short, we will limit our remarks to the 
| alleged physical phenomena, the movements or changes of 
‘matter. We leave out of view, of course, the religious aspects 
| of spiritualism ; and for its bearings on psychology and phy- 
| siology, we refer to what Faraday, Carpenter, Tyndall, and 

others have written. We point out, however, the evident fact 
that spiritualism resis on the physical manifestations. Take 
them away, and its bottom is knocked out pretty clean. 


pendous, would need to be strengthened a thousandfold to be 
| fitted for such a use. If true, it will become the one grand 
| event of the world’s history ; it will give an imperishable lus- 
|ter of glory to the nineteenth century. Its discoverer will 
| have no rival in renown, and his name will be written high 
| above any other. For spiritualism involves a stultification of 
| what are considered the most certain and fundamental conclu- 


| sions of Science. It denies the conservation of matter and | 
| force ; it demands a reconstruction of our chemistry and phy- | 


| sies, and even our mathematics. It professes to create matter 
|and force out of nothing, and to annihilate them when cre- 
|ated. If the pretensions of spiritualism have a rational foun- 





| dation, no more important work has been offered to men of | 


| Science than their verification. A realization of the dreams 
lof the elixir vite, the philosopher's stone, and the perpetual 
| motion is of less importance to mankind than the verification 
| of spiritualism. 

| But some may say that we exaggerate the pretensions of 


In the first place, then, we can find no words wherewith to | 


tion of the Thames in 1858, the community residing upon the | Spiritualism, and that spiritualists, in the ratio of their intel- 
banks enjoyed a sigular immunity from fever. Even in rural | ligence, make claims which are modest and moderate ; and per- 
districts, it is asserted that, where the air is purest, typhoid | haps the average man says that, although a great part of spir- 
has been known to rage, and to be traceable directly to per- itualism is deception and imposture, yet there is something 
sonal communication. about it which is new and true. ‘To such we say that if there 

It would not be expected that so radical a denial of gener- | is any truth in it, of interest to Science, however small, it is 
ally accepted views could be promulgated without arousing | worth while to seek for it with great diligence and labor: its 
challenge from the medical profession, and already several discovery will surely bring an abundant reward. If we posi- 
of the most eminent English physicians have adduced strong | tively knew that there was contained in spiritualism a scin- 
evidence in contradiction of Professor Tyndall’s assumptions. | tilla of new fact about matter, though it were as the needle 
Dr. Alfred Carpenter states that typhoid is contagious only in | in all the haystacks or as the grain in all the sands of the 
4 limited degree, and that by proper precautions its attack | sea, we would not discourage the ambitious man of Science in 
may be prevented. Dr. Murchison says that, during nine | his search for it. Mr. Crookes, as the discoverer of thallium, 
years, in the London Fever Hospital, 3,555 cases of enteric | has achieved a great eminence in Science, and he is now nobly 
fever were treated in the same wards with 5,144 patients not | employing his talent in the investigation of spiritualism, if he 
suffering from any specific fever. Not one of the latter con- | find in it, positively, something new to Science. He does not 
tracted enteric fever, although the use of disinfectants was need to be told that, if he really discovers his psychic force 
exceptional, and they were brought in contact with the ex- | or any other unknown force capable of acting on matter, all 
creta of the former class. Thesame authority gives repeated | the future ages will name him with Galvani and Newton. 
instane2s,occurring in his own practice, confirming the oppo-| Finally, say we emphatically, if there be truth in spiritual- 
site of Professor Tyndall’s conclusions. 'ism, in whole or in any part, let it be investigated. But con- 








well known story of Fulton investigating the motive power 
lof a perpetual motion by means of a hatchet is a fine illustra 
tion of the application of the principles of Science. Lamp 
black, printer’s ink, and green paint have been slyly smeared 
| on the trumpets, ropes, etc., of the dark séance, and the truth 
| was speedily declared in the unconscious ornamentation of the 
| medium’s lips or hands. And, best of all, strong lights have 
been turned on to the supposed spirits performing tomfool 

eries, and it was instantly manifest whether they were genuine 
or not. In all these cases it was a touch and a go, and the 
| truth declared itself beyond any man’s cavil. Devices which 
| were so simple, and yet so sufficient, were surely scientific, 
| and they indicate, and perhaps sufliciently describe, our no 
| tion of scientific investigation of one class of spiritual mani 
| festations. But we add a few hints especially touching the 
| investigation of materializations. Let the tests be applied 
directly, if possible, to the materialized spirit, with the intent 
|to determine who or what it is. A dark lantern, or some 
other appliance for turning on light, is likely to be useful. 
A lasso would be very serviceable in the hands of one skilled 
|in its use; it is said the Mexicans can lasso anything that 


| 


| 


|runs or stands. A little squirt gun loaded with a few ounces 
of ink, or even the boy’s blow-gun charged with Scotch snuff, 
might be available in eliciting truth where more pretentious 
instruments would fail. If the investigator, from doubts of 
his skill or other reasons, prefers to discard all the apparatus 
and appliances of art, let him, in the non-resisting spirit. of a 
Quaker and in the name of Science, suddenly lay a strong 
|and firm hand on the dress or the body of the spirit, and 
| hang on like a Tartar till the whole truth comes to relieve 
him. 

We repeat: Ourscientific plan is simple, direct, conclusive. 
We commend it to Mr. Crookes and Colonel Oleott, and espe- 
cially to all those who are in the road which leads to a faith 
| which has lost its senses and is idiotic. To us, the Eddy 
| materializations are supremely puerile and silly; they cannot 


| appear differently until a scientific demonstration has shown 
| that they are not the chicane of the practised and disreputable 
| Eddy family. But the peace of society is disturbed, and 
| something must be done for quiet, or many good friends will 
get to Bedlam. We earnestly hope that a scientific investi 
| gation of materialization will be made speedily ; the investi 
| gator will receive our most cordial thanks. We have no 
hope of any good to come out of the class of spiritual mani 
festations which we have been considering. It is a notable fact 
|that investigations so far have elicited absolutely nothing 
which was of moment to physical Science. Spiritualism has 
| furnished striking illustrations to the expounders of mental 
| pathology, but to the humanitarian it has seemed a terrible 
epidemic. In future times, it will probably be considered the 
blot and the shame of the nineteenth century. 





AMERICAN apples, says the London Grocer, are now selling 
at moderate rates in provincial towns, both in England and 
Ireland. The highly colored and well flavored Baldwin is 
the commonest kind as yet. As usual, they come in barrels 
| without any kind of packing materials, and come, as « rule, 
in excellent condition. That apples should be sent several 
thousand miles, and then be sold as cheaply as home-grown 
fruit, is a noteworthy fact. At this rate of progress, fruit 
less and cold regions will soon be supplied with the finest 
fruits at a cost that places them within the reach of all 
' classes. 
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FLOATING FIRE ENGINES. 

We have heretofore called attention to the value of floating 
engines for extinguishing fires, especially to cities (like New 
York) having a large proportion of water front to the square 
mile. Messrs. Merryweather & Sons, of London, Eng., have 
been very successful in constructing these engines; and we 
illustrate, herewith, a vessel built for the Wear commissioners 
for protecting the shipping and docks of Sunderland and the 
adjacent ports from fire. It is 
intended, also, to use the en- 
gine for pumping purposes in 
general, such as for emptying 
sunken vessels, supplying 
ships with fresh water, etc. 

The boat is built of iron, and 
s 40 feet in length, with 9 
feet 6 inches beam. It is pro- 
pelled by « pair of indepen- 
dent vertical engines, each 
working a screw ; this arrange- 
ment being adopted in order 
that the vessel may be steered 
in and vut amongst the ship- 
ping. The draft is about 2 
feet forward, and 2 feet 6 
inches aft; the total depth is 
4 feet 9inches. The vertical 
engines are driven from the 
same boiler as the steam fire 
engine, and the speed averages 
10 statute miles per hour; the 
diameter of screws is 28 inches. 

In the fore part of the vessel is a cabin with sleeping ac- 
commodation for three or four firemen if necessary, and at the 
after part is a large hose reel fixed longitudinally, which will 
carry some thousands of feet of fire hose ; there are in addition 
eapacious fresh water tanks—-these are fixed under the seats 
and platform, and are all connected. The steam cylinders are 
each 81 inches diameter, with 24 inch stroke ; the pumps have 
a similar stroke, and are 64 inches 
diameter ; the twisted bar motion, for 
which the makers’ engines are so well 
known, is carried ovt in the above 
float. This engine, when in full 
work, is capable of discharging 1,100 
galloas per minute through an open 
hose when used for pumping purposes ; 
it also pumps, when in action as a fire 
engine, through a jet 14 inches diameter 
to a horizontal distance of nearly 300 
feet, Arrangements are made whereby 
two, four, six, or twelve jets may be 
thrown advantageously. The pump is 
entirely of gun metal, and consists of 
one solid casting weighing about 7 
ewt.; the valves have a clear unob- 
structed waterway ; the pump buckets 
are self-lubricating; and the valves 
being beneath the barrels, there is no 
fear of the latter being damaged by 
grit, sand, or other foreign matter. 
The valves, which are also of gun 
metal, are faced with india rubber at- 
tached with copper screw bolts. We may speak a word in 
favor of this class of valve, when we state that engines of 
this make in the royal dockyards, and in the service of the 
Liverpool, the Manchester, and the London Brigades, have run 
for 8 and 16 years without a renewal of the facings. The 
boiler is fitted with the Field tubes. Surrounding the outer 
row of tubesis a water space, which js well stayed to the fire- 
box. The bviler is fed by hand pump, feed pump on engine 
frame, arrangement for feeding direct from the main pump, 
and also by a Giffard’s injector. It i: capable of raising steam 
to 100 lbs. pressure within ten minutes from lighting the fite 
and from cold water. Had 


. 








paper (which was read before the French Association for the 
Advancement of Science), as an illustration, the manner in 
which boats are always dragged along the towing paths by 
long ropes. It would be impossible, or at least very dis- 
tressing, to employ short ones. The length of the rope, 


which alternately tightens or slackens by slow oscillations, | 
has in this case the same effect as india rubber or other elas- | 


tic material. Mr. Marey’s instrument, by which these 





MERRYWEATHER’S FLOATING FIRE ENGINE. 


facts were ascertained, is an elaborate and ingenious piece 
of workmanship. 





THE CRYSTALLIZATION OF GLASS. 

An engineer of a glass bottle manufactory at Blanzy, France, 
recently substituted for the crucibles, ordinarily employed in 
melting the glass, a large cistern furnace heated by gas. An 
accident occurring rendered it necessary to withdraw the 





CRYSTALLIZATION OF GLASS. 


fire ; and on scraping the glass from the inclined portions, a 
quantity of magnificent crystalline formations were found, 
produced during the cooling of the vitreous contents. These 
masses, a representation of one of which is given herewith, 
were sent to M. Peligot for examination, and that scientist 
has pronounced them different from any similar formations 
yet noticed in glass furnaces. The crystals are entirely iso- 
lated, and are nit mixed with transparent glass. They are 
prisms of from 0°6 to 0°9 inch in length. The explanation 
given for the phenomenon is that the dentification is due to 


definite silicate, crystallizing in the midst of the residual 


‘mass. This seems to be proved by an analysis of the crys- 
tals, in which soda is almost entirely absent, and magnesium 
precent in large proportion, We extract the engraving from 

La Nature 

Compound Engines. 

Nothing is more common than the removal of a pair of 

ordinary engines from a 
steamer, their replacement 

with compound engines, and 
alaudation of the excellent 
results obtained, which are 
invariably attributed to the 
fact that the steam does its 
work in two cylinders instead 
of one. Itis not often that 
we are favored with a means 
of arriving at any really 

valuable conclusion in such a 
case, because some factor is 
always absent. A notable 

exception is afforded by 

the case of the steam- 
ship Alexander, the pro- 
perty of -a firm whose 
steamers trade between St. 
Petersburgh, Revel, Helsing- 
fors, and Lubeck. She was 
originally fitted with ordinary 
engines of 80 nominal horse 
power. Messrs. Crichton were instructed to convert these 
into compound engines, retaining as much of the old ma- 
chinery as possible. Cylinders wholly new were of course 
required. The old engines worked with 15 pounds steam, 
and consumed 36 cubic feet of coal per hour, with a speed of 

9 knots and 60 revolutions in regular work. The engines 

were built by Earle Brothers, of Hull, fifteen years ago, and 











a separation of the vitreous elements, which gives rise to a 


the Alexander was also built by the same firm. The engines 
were exceedingly trustworthy, and in 
their long life have cost very little for 
repairs. 

A most important change was made 
in the screw, the pitch being considera- 
bly reduced, As to the results of the al- 
teration,they may be briefly stated: With 
a pressure four times as great as that 
originally used, the engines make 90 
revolutions per minute, and the boat 
goes at 10 knots, with 20 cubic feet of 
coal, per hour. 

The boiler is so much smaller than the 
old one, and so much less coal is re- 
quired for a voyage, that the midship 
bulkhead has been moved further aft, 
and 5,000 cubic feet. of cargo space have 
been gained. The vibration, before ex- 
cessive, has been greatly reduced. 

The benefits thus gained will, by some 
persons, be attributed to compounding. 
They are really independent of that prin- 
ciple, and better results would have been 
got by the use of two simple cylinders, 
new boilers, high pressure and expansion, and a screw of 
proper pitch. The change might have been effected by fit- 
ting two liners into the old cylinders to reduce their diameter 
sufficiently, and the surrounding space between the cylinder 
and the liner could have been utilized as a steam or air jacket. 

We understand that Messrs. Crighton are about to alter a 
sister ship, the Nicolai, in the same way.— The Engineer. 

NEW CLOTH-SINGEING MACHINE. 

The annexed diagram exhibits the essential features of a 
new machine for singeing fabrics, recently invented in 
France, by M. Blanche. It 
is claimed to use but 141. 
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such arrangements, says Hn- / 
gineering, to whiich we are 
indebted for the illustration, 


cubic feet of gas per hour in 
singeing cloth 2 yards and 7 
inches in width, thus effect- 








we should probably not have 
heard of the total destruction 





of the noble landing stage 





Animals as Motor Powers, 
M. Marey gives some obser- 
vations on the employment of 
animals as motor powers, He 
proves, by an instrument, that 
the movement of animated 
beings takes place by jerks, 
whence result shocks, and 
consequently a waste of labor. 
As an illustration of this 
theory, M. Marey cites the ef- 
fort necessary to draw a bur- 
den behind one. if the neces- 
sary force be transmitted by 
means of a rigid or almost un- 
extensible strap, for instance, 
of leather, the movement is 
jerky and more difficult than if 
it were transmitted by an 
elastic strap. It would, there- 
fore be better to attach horses 


























to the shafts with india rubber. . _—@ 
traces. Healso gives in the 





BLANCHE’S MACHINE FOR SINGEING CLOTH. 





ing an economy of some 40 
per cent on the apparatus com- 
monly used for this important 
operation in textile manufac- 
ture. The arrows indicate the 
movement of the cloth. At 
the left of the vertical . stand 
ard isa stretcher, P. Ris a 
brush which cleans the surface 
after the singeing, and at § is 
an arrangement for governing 
the folding. The burner used 
is shown enlarged in section. 
and consists in air jet, C, and 
a gas jet, B, which mingle at 
the extremity of the conical 
tube,A. The tubes for the gas 
and compressed air are repre- 
sented at Dand E. The flame 
from the burner may be ac- 
curately adjusted, so that the 
singeing may take place, after 
dyeing, without any disen- 
gagement of smoke or odor. 
Two men at the crank work 
the machine with facility. 
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THE UNDERGROUND RAILWAY, NEW YORK CITY. 
NUMBER V. 
Continued from page 371. 


In our last issue, page 371, we gave drawings of the 
peculiar masonry tunnels of this great work, especially of 
those portions which occupy the subsurface of the street 
directly in front of the large edifice known as the Normal 
College, on Fourth avenue, at its junction with 69th street. 
The excavation for the underground railway began directly 
on the sidewalk in front of the main stairway entrance of 
the College, shown in our engraving. The cutting extended 
down to adepth of 33 feet below the ground surface, and 21 
eet below the foundation of the tower of the College. But 
the angle of repose of the soil was not disturbed, and the 
stability of the College building was therefore at no time 
endangered, although, at the time, it appeared otherwise to 
the unexperienced eye. The work was executed last July. 
The successful carrying along the front of the College of so 
great a work as this underground railway, the outer walls 
of which at this point occupy a space of 78 feet in width, 
while the foundations are 33 feet below the street surface, is 
an example of the facility with which such works may be 
prosecuted in New York city without danger to adjoining 
buildings. In the case of the College building, no special 
excavations were required, not even the use of sheet piling 
at the side of the excavations. Our main streets are in 
general so broad and straight that underground railways may 
be constructed under their surfaces without difficulty or in- 
jury to adjoining property. Fear has been expressed in 
some quarters that the building of the Underground Rail- 
way under our great thoroughfare of Broadway, which, it 
will be remembered, was finally authorized by the Legisla- 
ture in May last, might interfere with some of'the adjacent 
buildings; but all such objections are idle, in view of the 
successful completion of the present great underground rail- 
way on Fourth avenue, where the works are much wider 
and often deeper than will be required on the Broadway 
line. The width of the Broadway Underground Railway 
will not exceed 32 feet, whereas 78 feet is the width of the 
work on Fourth avenue in front of the College. In our next 
article, we shall give drawings and descriptions of the great 
single arch masonry tunnel north of the Normal College. 
The arch of this section of the underground railway is 68 
feet in diameter, and is a remarkable work. 


THE NORMAL COLLEGE, NEW YORK CITY. 

The Normal College of New York city, Fourth avenue and 
69th street, is one of the most enduring and splendid monnu- 
ments of the public school system of this country. . Its -pro- 
portions are large, the building covering an entire block. It 
possesses great architectural beauty, and is fitted up “and ar- 








ranged in the most convenient and handsome manner; and 
eleven hundred female students daily assemble in the fine 
central hall, before proceeding to the rooms allotted to the 
different branches of study. It is a wise and foreseeing re- 
gulation of the New York Board of Education that all female 
teachers, appointed to the public schools, must be graduates 
of the Normal College. By this means, an unquestionably 
high standard of education and of personal character is as- 
sured among those on whom the welfare of our next genera- 
tion primarily and chiefly depends. Admission to the Normal 
College can only be obtained by graduating from the public 
schools, in which, and also in the Normal College, the in- 
struction is given free of charge. 

The edifice was completed for occupancy on the Ist of 
September, 1873. The institution includes a training school 
to afford practice to teachers. 

The course of studyin the Normal College covers three 
years, and embraces many branches of instruction. President 
Hunter, in a recent address, made the following remarks con- 
cerning the curriculum : 

‘* Geology, mineralogy, zodlogy, and physiology are taught 
in outline, and without requiring home study. The instruc- 
tion is given in the form of lectures, and for the purpose of 
enabling the young ladies, when appointed to the primary 
schools, to become intelligent teachers. In order to impart 
instruction, particularly on natural objects, some acquain- 
tance with the elements and outlines of the natural sciences 
is indispensable. Of course it would be absurd to expect 
profound scholarship in all of these, or indeed in any of them, 
in the short period of three years. It would take a whole 
life to makea scientific geclogist. Nor can it be expected that 
we shall make profound Latin scholars ; but we can impart 
such a knowledge of this completely inflected language as 
will make the graduates much better teachers of reading, 
spelling, and etymology. The study of Latin will increase 
their vocabulary, and strengthen their powers of thinking. 
We intend to make the young ladies so perfect in their Ger- 
man that they can pass from us to the regular staff of the 
grammar school. The English language, composition, 
rhetoric, literature, and history shall receive all the attention 
that their importance demands. Language is so interwoven 
with thought that the two are one and inseparable. They are 
almost synonymous. In cultivating language, apart from its 
intrinsic value, we are cultivating the highest faculties of 
mind—coniparison and judgment. Perhaps we have a little 
more mathematics than may be necessary, and the Committee 
on Normal College may deem it proper to cut it down; and 
yet, young ladies, if you would have sound minds and habits 
of logical reasoning, you must study mathematics.” 

‘The Normal College has more than fulfilled the expecta- 
tions of its friends, By the testimony of experts and super- 
inteBdents, it tarns out the begt scholars of any institution of 
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the kind in this country. Besides the regular course of three 
years, a post-graduate course, occupying an additional year, 
is in contemplation. Every precaution is taken to insure the 
health of the students. Air, exercise, frequent change, and 
short recitations are among the means taken to promote this 
end. The college has an attendance of over 1,000 students, 
from all parts of the city, and of all creeds, classes and nation- 
alities. The number of graduates this year,” says Harper's 
Weekly, from which we select the engraving, ‘‘is 184—abou 
sufficient to supply the vacancies in our city schools.” 


—_ _——_—_ OOO CS 
Effect of Damp Air on Coal, 

M. Varrenstrass finds by recently conducted experiments 
on this subject, that the loss in weight, due to a slow oxida- 
and to the disengagement of gases which form the 
richest part of the coal, may equal one third of the original 
weight. The heating power in such coal was lowered to 47 
per cent of its former capacity. The same coal exposed to the 
air, but in a closed receptacle, did not iose more than 26 per 
cent of gas and 10 per cent of heating power. 
coals alter most rapidly. 

This shows the disadvantage of damp cellars ,and of leaving 
coal uncovered for long periods and subject to bad weather, 
Judging from the large loss incurred, it would seem much the 
better economy to provide suitable receptacles for the fuel, the 
saving in the latter being sufficient to compensate for the 
extra expense. 


tion 


Bituminous 


THE manufacturers of firearms in this country are as busy 
as bees in clover time, Large orders from foreign govern- 
Turkey is having 600,000 of 
the Peabody-Martini rifles made, Prussia lots of needle guns, 
Russia 100,000 of Smith and Wesson’s pistols, while Spain 
calls for all that can be made of the Winchester and other 
breech-loaders. 





ments are now being executed. 





A New DreEpGInG PRocEss.—M. Bergeron suggests that 
deposits of sand and mud in harbors might be cleared away 
by forcing into them the perforated ends of large tubes, 
through which a powerful stream of water is foreed. The 
numerous currents would, he thinks, act upon the deposit in 
the same manner as so many underground springs, washing it 
away so that the soil could be distributed by the flow of the 
tides. 





Ir is said in France that the quarries of lithographic stone 
in Bavaria are exhausted as regards the best kind, and that 
the only fine stones are now obtained by the Paris lithograph 
ers from Bruniquel, Tarn, and Garonne, in France. These 
stones are said to be well appreciated in the United States. 
There are.quarries of the same stone at Vigan, France, but 
ghese are of an inferior description 











Fig. 13.-THE UNDERGROUND RAILWAY IN NEW YORBK.-THE NORMAL COLLEGE FRONTING THE WORK, 








388 


- 


Scientific American. 





[DECEMBER 109, 1874. 








APID ESTIMATION OF PHOSPHORIC ACID, MAGNESIA, 
. AND LIME. 

[ attack in the cold 30°86 grains of phosphate with 3 cubic 
inches of hydrochloric acid or weak nitric acid, and filter it. 
I take 0°8 cubic inch of this solution, add at first some citric 
acil, then ammonia in excess, and lastly precipitate by a solu- 


commercial superphosphates; whether the product contains 
sulphuric acid or is free from it; whether the proportions of 
alumina, oxide of iron, and lime are great or small ; the indi- 
cations of the process are always exact and concordant. 

The method possesses the two characteristics of accuracy 
and swiftness, and a degree of generality which renders it ap- 


tion of chloride of magnesium, the liquid being maintained | plicable in every case which may interest physiology, indus- 


ammoniacal, 

The phosphoric acid deposits in the form of ammonio-mag- 
nesian phosphate, By means of the exhausting filter I sepa- 
rate it from the supernatant liquid, wash it with ammoniacal 
water, exhaust again, and finally dissolve the precipitate, by 
means of some drops of nitric acid, and estimate volumetri- 
cally by means of acetate of uranium, according to M. Le- 
conte’s process, to which I have made several useful additions. 

Thanks to my new apparatus, the union of the two methods 
is complete, and the quickness of the process is such that, in 
less than two hours, ten estimations, at the least, can be made, 
The estimation of phosphoric acid becomes as easy as that of 





try, and agriculture.—M. G. Ville, in Chemical News. 





Correspondence. 





How to Line Shafting, 
To the Editor of the Scientifie American: 


I noticed in your issue of November 28, J. F.’s query as to 
the best way to keep shafting in line. This is an important 


of shafting should provide an adjust- 





nitrogen by soda-lime, while it is more general and not less 
accurate. 

Suppose we have to analyze superphosphates of lime of | 
commerce. The necessity of distinguishing phosphoric acid 
which is in the soluble state from that which is in the insolu- 


ing rod, as shown in the engraving. 
A may be a rod of wood ora piece of 
gas pipe, of sufficient length to reach 
from the shaft, O, to within about four 
feet of the floor; an offset piece, B, is 





ble state requires two parallel attacks, one with distilled 
water and the other with weak nitric acid. The operation is | 
always the same. We work on each liquid separately, as I 
have just pointed out in the case of natural phosphates. 

I will now describe the apparatus that has so much expe- 
dited the work. A glance at the drawing is sufficient to under- 





! 


Fig. 1. | 





| 
| 
| 


stand their arrangement and mode of action (Fig. 1). An ex- 
haustion is formed, equal to a very few inches of mercury, in 
the globe, D, by the help of a small hand pump. The base | 
of the cone, A, covered with one or two disks of blotting | 
paper, held in place bya ring fitting tightly by friction, works | 
as » true filter, which acts under pressure. 

Ihave adopted two forms of apparatus, one of platinum 
and the other of glass (Fig. 2). The fragility of the latter is 


Fig, 2 





obviated by means of the consolidation arm, M, which firmly 
fixes the exhausting tube. 

The facility which this method gives of multiplying eati- 
mations has led me to define, experimentally, all the condi- | 
tions which could affect the precipitation of the ammonio- 
magnesian phosphate. Among other results, I have discov- 
ered a means of rendering the precipitatior almost instanta- 
neous. ‘To effect this, it is necessary to operate on a moder- | 
ate quantity of phosphate, and to employ an excess of chloride | 
of magnesium. With a small quantity of chloride the preci- 
pitation is slow, with more it is quicker, with an excess it is 
immediate. After waiting a quarter of an hour, we may pro- 
ceed with the estimation of phosphoric acid, only the filtra- 
tion takes a little longer; after an hour the result is perfect. 

An excess of citrate of ammonia holds in solution very ap- 
preciable quantities of ammonio-magnesian phosphate; the 
loss, however, which results from it is very slight. 

Citrate of lime dissolves nearly three times more ammonio- | 
magnesian phosphate than citrate of ammonia. The inter- 
vention of 1 grain of lime has sufficed, in fact, to raise the | 
loss of phosphoric acid from 0°033 to 0°066.of a grain; but 1 | 
have ascertained that an excess of chloride of magnesium, so | 
efficacious in hastening the precipitation of the ammonio- 
magnesian phosphate, completely neutralizes the solvent ac- 
tion of the citrates of lime and ammonia, and confers on the 
results both accuracy and concordance. 

{ have studied the precipitation of phosphoric acid in the 
presence of lime and aluminum, separately at first, then 
associated with lime; and I have arrived at the conclusion 
that, by keeping the quantities of citrie acid, of chloride of 

magnesium, and of ammonia, and of the total volume of the 
liquid between certain limits which I point out, the process 
is of irreproachable accuracy. 
Whether we aré working with natural phosphates of with 











ries a right and left hand screw, C; 
two jaws, D, travel upon this screw, 
one upon the right and the other upon 
the left hand thread, as shown. The 
screw may be worked by a } inch wire, 
E, with a crank, F, at its lower end; if 
a gas pipe is used, the wire may pass 
through the pipe, and the lower end of 
the screw, C, enter the top of the pipe 


cated. A target,G, with a clamp screw, 
slides upon the rod, for the purpose of 
easy adjustment to the sights of the 
leveling instrument. 

Now it will of course be apparent to 
every one that, whenever several sizes 
of shafting occur in the same line, 
this adjusting rod will always give the 


from the target; hence we have only 
to plant the leveling instrument in a 
position to command a view of the tar- 
get when suspended from each of the 


in order to adjust the level of a line 
with the utmost expedition and ac- 
curacy. An engineer's tripod and level is of course the best 
instrument for this purpose, but, when this is not at hand, 
an ordinary builder’s level may be used: the longer it is, the 
better. Fix a temporary sight at end of the level; a piece 
of tin (with a small pin hole) next the eye, and a piece of tin 
or thin wood with a large hole at the farther end, witha 
vertical and a horizontal thread stretched across the hole, 





fixed to the top of this rod, which car- | 


ferent from many others he had grafted. He simply grafted 
a sweet apple scion on a tree that bore sour apples, and +he 
fruit was as I have stated. The fruit, however, after a few 
years deteriorated, and became altogether sour and of a poor 
quality. Would not the best plan be to leave it asa Jusus 
nature, and not attempt to explain it by assuming a more 
wonderful condition of things? E. 
New York city. 





Our Lighthouses 

The annual report of the Lighthouse Board says. 

The magnitude of the lighthouse system of the United 
States may be inferred from the following facts: 

ist. The coast, from the St. Croix river on the boundary 
of Maine to the Rio Grande on the Gulf of Mexico, includes 





|a distance of 5,000 miles. 
matter, as much waste of power is | 
caused by working ill adjusted shaft- | 
ing. Every one operating long lines |: 


2d. The Pacific coast has a length of about 1,500 miles. 
3d, The great northern lakes, about 3,000 miles. 

4th. The inland rivers, of 700 miles, making a total of mor: 
than 10,000 miles. 

The following table exhibits a synopsis of what has been 
accomplished in aid of navigation along these standard lines. 
by far longer than those of any other nation in the world: 

Lighthouses and lighted beacons, 608; lighthouses and 
lighted beacons finished and lighted during the year endiny 
July 1, 1874, 25; lightships in position, 21; fog signals ope- 
rated by steam or hot air engines, 40; day or unlighted 
beacons, 846; buoys in position, 2,865. 

The board do not deem it expedient to attempt to introduce 
the electric light, or that of gas, on account of the complexity 
and cost of the apparatus. It is their intention, however, to 
adopt any improvements in the lamps, of the importance of 
wliich they are assured by the results of photometric experi- 





| 


exact central distance, O, of the shaft’) tinned maintenance. 


several bearings of aline of shafting, ))\ 





ment. 
The recent introduction of an improved wick has increased 


as a bearing. If the rod, A, is of the capacity of their lamps of the first order to the amount of u 
wood, three od four wire staples will hundred candles. This, however, is at a proportionately in- 
suffice as guides for the wire, as indi- | creased expense, on account of the oil consumed. 


As to fog signals, the coast of no other country is so sub- 
ject to fogs as that of some parts of the United States. On 
this account, fog signals in many places are almost as neces- 
sary as lighthouses. But abundant experience has shown 
that a sound of sufficient magnitude to become an efficient 
aid to navigation can only be produced by a large amount of 
power derived from steam or heated air and applied by means 
of complex machinery, expensive in first cost and in con 
Improvements are about to be intro 
duced in regard to the fog signals, which, while they will 
greatly increase the range to which the sound may be heard, 
will of necessity increase the cost of their maintenance. 





‘) Whe New Laboratory at Oxford. 
The building consists principally of three floors, and is sur- 
mounted by a tower of fifty-nine feet in hight, and contains 
twenty-six large rooms and numerous apartments, each spe- 
cially adapted and devoted to experiments in certain depart 
ments of physical science. In the magnetic room is placed 
the great electro-dynamometer of the British Association. 
The room used for the experiments in heat at present con- 
tains an apparatus devised by Professor Maxwell for deter- 
mining the viscosity of air. The galvanic battery is connected 


with their point of intersection the same distance above the |}, properly insulated wires with the lecture room and other 


level as the hole in the eye piece. The level may be used 
upon a level stand or table, some five feet from the floor. 


| portions of the building. The battery which will be em- 


ployed is, of course, confined in a room fitted expressly there- 


To adjust a line of shafting laterally, the adjusting rod | to, and is of the style known as Sir William Thomson’s tray 
must of course be used horizontally in connection with | jattery, The lecture room will afford accommodation for 


strong line, stretched as taut as possible, at such distance 


about one hundred and eighty students, the seats for the class 


from the shafting as to need nearly the full length of the | ji.ing at an angle of about: thirty degrees, and three doors 


rod to reach it. The reason for placing the line at such a 
distance from the shaft is to prevent the difference in level 
between the line and the shaft from materially impairing the 
truth of the result. If the line is very long, it will sag so 
much that a plumb line suspended from the measuring point 
of the target or rod may be necessary for perfect accuracy. 
The jaws, D, should be so formed that they may be ap- 
plied to the inside of boxes. Pivot boxes are now so gen- 
erally used, however, that this application of the rod is not 
so common. F. G. Woopwarp. 





Curious Apples. 
To the Editor of the Scientific American : 

Your correspondent Fletcher Williams, in his attempted 
explanation of the curious apple mystery, advances a novel 
theory which, I think, will interest pomologists. 

This is the first time I have ever heard that sweet apples 
were sour when unripe, or sour apples sweet in a green state ; 
and I cannot fully understand which was the ‘‘ abnormal 
growth” he speaks of. Was it the sweet or sour part of the 
apple? I know all about that tree of Dr. Ely’s, in Monson, 
having myself picked many bushels of fruit from it, each of 
the apples being partly sour and partly sweet. As you ob- 
serve: ‘“‘ The sweet was very sweet, and the sour very sour.” 
The flavor of each was excellent, and the apple well devel- 
oped and fully grown. The color of the sweet part was a 
bright lemon, and of the sour part a green, like the Rhode 
Island greening. Ihave kept many specimens until they 
decayed, no change different from any other apple appearing. 
There was no “suture” between the sweet and sour parts 
other than the difference in color, which was usually in a 
straight line and very marked, One part of the apple was no 
more fully developed than the other. 

Probably your correspondent never saw such apples, rnd 
his explanation has as little to do with the case mentioned as 
it has in explaining why some apples are red and others green 
in color, when both are ripe. Dr. Ely grafted the tree him- 
self;-and was not awate thatthe precess was in -any way dif- 


| 
| 
| 
| 
' 





roviding sufficient means of egress for the audience. In the 
room allotted to experiments in electricity of high tension, an 
apparatus contrived by Mr. Latimer Clark has been intro- 
duced, for the purpose of keeping the air of the room dry. 
This consists of a heated copper roller, over which passes an 
endless band of flannel. The roller is heated by means of gas 
lights within it, by which, being constantly burning, every 
part of the flannel becomes hot, The vapor which arises from 
the heated flannel is carried off by the current of air which 
supplies the burners inside the roller. The flannel, when 
thus dried and cooled, passes into the open air of the room, 
where it again absorbs moisture,and thus the air of the room 
becomes so dry that the electrical instruments are preserved 
in a highly insulating condition. The electricity passes from 
the electrical machine to the table in the lecture room by in- 
sulated wires connected with the prime conductor of the ma 
chine. The highest room in the building occupies the upper 
portion of the tower. In this room will be placed a Bunsen’s 
water-pump, the water from which will thus have a vertical 
fall of considerably more than fifty feet. This pump will be 
used to exhaust a large receiver, from which pipes will com- 
municate with the different rooms; so that, if it be desired 
to exhaust the air from any vessel, it will only be necessary 
to connect it with one of these pipes, and turn on a vacuum. 
For a more perfect exhaustion,the Sprengel or other air pump 
can be employed. On the top of the tower will be fixed a 
wooden mast, carrying a pointed metal rod, for the purpose 
of collecting atmospheric electricity. 





Dr. A WyYNTER BuiytH, medical officer of health to the 
county of Devon, Eng., has made a series of experiments 
which show that water containing organic substances is puri- 
fied by running through iron pipes. 

As an inducement to provide safety precautions, a reward 
of $2,000 is to be given to that colliery owner in Belgium in 
whose pits the smallest number of workmen shall have been 
killed by explosions in the ten years ending in 1883. 
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"ss PENDULUM GOVERNORS. 
Number I. 


The essential features of the ordinary pendulum governor 
consist of a vertical spindle, which is made to revolve by 
suitable connections with the machine which it is to regulate : 
the spindle carrying, on opposite sides, a pair of arms, to | 
which heavy weights are attached, forming revolving pendu- 
lums, which vary their positions at different speeds, and so 
control the machine. Such a governor is represented in | 
Fig. 1, A B being the revolving spindle, C D, the 
attached to the spindle by the rods, E G, D G, forming the | 
pendulums, which, as they assume different positions, act on 
the collar, K, moving up or down the spindle, being con- 
nected to this collar by the rods, GI, I K,G@H,HK. A lever, 
not shown inthe engraving, is ordinarily attached to the collar 
K, and thus operates mechanism which regulates the speed 
of the prime mover to which the governor is connected. The 


balls 


subject of steam engine governors is treated in nearly every | 


work on the steam engine, and in numerous elementary 
treatises on natural philosophy, rules being given for pro- 
portioning the parts. In general, however, 
being founded on theoretical considerations which do not 
obtain in practice, are of very little value in designing gov- 


these 


ernors. 
the reasoning is often too abstruse for the general reader, 
and we propose, in these articles, to give the principal facts 
connected with the theory and construction of pendulum 
governors, in as simple a manner as possible. 


In works where the subject is presented in detail, | 


rules, | 


| 


| 


A revolving pendulum, such as is shown in Fig. 1, assumes 


different positions if made to rotate at different speeds; and 





supposing that there is no friction in the joints of ;the rods, 
and no other resistance to be overcome except the weight of 
its parts, the position assumed depends entirely upon the 
number of revolutions in a given time, no matter what may 
be the weight of the balls. In Fig. 1, the distance, F G, or 
the vertical hight of the point, G, above the centers of the 
balls, is commonly called the hight of the pendulum; and a 
revolving pendulum, under the conditions supposed above, 
makes just half as many revolutions in a given time as a 
common pendulum of the same hight makes vibrations. 
Thus, if the hight, F G, were 3°91 + inches, a common pen- 
dulum of the same hight would make about 60 vibrations in | 
a minute, and the revolving pendulum would make 30 revo- | 
lutions in the same time. In general, the hight of a revol- | 
ving pendulum, in inches, when overcoming no resistance but | 
that of its own weight, is equal to 35,208 divided by 

the square of number of revolutions per minute. _ If, for 

instance, the number of revolutions per minute is 100, 

the hight will be 35,208 divided by 10,000, 
inches. 


or about 34 


Strictly speaking, the hight of a pendulum revolving with- | 
out resistance is slightly altered by the weight and centrifugal | 
force of the connecting arms; but as governors are usually | 
constructed, the weight of these parts is so small, in compari- | 
son with the weight of the balls, that the correction is un- 
important in practice. 

Below are given the hights, calculated by the foregoing | 


rule, for different speeds : 


rection for the hight, will be found in another part of this 


| paper. 


Referring again to Fig. 1, suppose that the full lines repre- 
sent the position of the balls when the engine is running at 
the proper speed under the usual work, the lower dotted 
lines, the position at which the greatest opening of the regu- 
lator is effected, and the upper dotted lines, the position cor- 
responding to the greatest slowing effect. These positions of 


| the balls correspond t6 different speeds of the governor spin- | 


dle, and consequently to fluctuations of speed in the engine, 





Suppose, for instance, 
that some work is suddenly removed from the engine; it will 
commence to run faster, and must increase its speed consid- 
erably before the governor can effect the regulation, since the 
required position of the balls corresponds to an increased 


which gives motion to the spindle. 


speed. 
duces a 


A sudden increase of work put upon the engine pro- 
contrary effect, the engine being slowed down con- 


i i» ° . 
siderably below its proper speed before the necessary regula- 


tion can be made. All that such a governor can do, then, 


| under great variations of load in the engine, is to keep check- 





Revolutions Hight in Revolutions Hight in j 
per minute, inches. per minute. inches. | 
10 332-08 275 04646 
20 88°02 300 0°3912 
30 39°12 350 02873 
40 22°01 400 0°2201 
50 14°08 450 0° 1739 
60 978 500 0°1408 
70 7184 550 01164 
30 5501 600 00978 
90 4347 650 0°08333 
100 3521 700 007184 
125 2 253 750 0°06259 
150 1564 800 0°05501 
175 1°150 850 0°04873 
200 08802 900 0°04347 
225 0°6955 950 0°03901 
250 05633 1000 0°02521 


A simple inspection of this table will suffice to show that 
the conditions, under which these hights were calculated, do 
not occur in practice. For instance, it is not unusual to run a 
governor at a speed of 250 revolutions a minute; but our 
readers must have observed that in such a case the vertical 
distance from centers of balls to point of suspension is 
always more than 4 of an inch, which is about the hight 
given by thetable. The reason for this, and the proper cor 





| 


ing and increasing the speed, which will continually vary in 
inverse proportion to the load. This difficulty is partially 
obviated, in many forms of governor, by arranging the con- 
trolling mechanism so that a slight change in the position of 
the balls will produce a consierable movement of the regu- 
lator. The general idea is shown in Fig. 2, where the ball 
arms are not jointed to the center of the spindle, and are 


connected to the regulating collar, K, by direct levers, which | 


are very short in comparison with the length of the arms. 
In estimating the hight of the balls of such a governor, it is 
to be measured from E, where the center lines of the ball 
arms produced cut the center of the spindle. 


An inspection of the table of hights will show that, where | 


a governor is run at a high number of revolutions, considera- 
ble variation in the speed only affects the hight in a slight 
degree. Hence, in addition to a direct and effective connec- 
tion, it is generally a good plan to give the governor a high 


speed. 


A steam engine governor, when connected with the regu- | 


lator, encounters some resistance in changing its position, 
and this resistance keeps the balls at a greater hight than 
that given in the table. For the purpose of obtaining a con- 
siderably greater hight of balls, when running at a high rate 
of speed, many governors have weights or springs attached 
to them. The most prominent governors of this form are: 
Porter’s, in which a heavy weight revolving on the spindle is 
attached to the balls by rods, and Pickering’s, in which the 
balls are attached to the spindle by stiff springs; 
readers must have noticed weights on many ordinary gov- 
ernors, connected with the spindles by levers. The general 
principle of all these arrangements is represented in Fig. 3 





which is an illustration of the simplest form of Porter gov- 
ernor. The weight, E, is connected to the governor balls by 
rods, E C, ED, of the same length as the ball rods, C F, 
DF. In such an arrangement, if there is no other resistance 
than that of the weight of the parts, the hight of the balls 


corresponding to any speed of governor, 
follows : 


Add twice the weight on the spindle to the weight of both | 


balls, and divide that sum by the weight of both balls; 
multiply the quantity so obtained by the number in the pre- 
ceding table. 

For exampk, suppose that the weight of the two balls is 
100 pounds, and the weight on the spindle is 500 pounds, the 
hight corresponding to any given speed is 11 times the hight 
in the table. It is evident from this that such a governor 
is much more sensitive than one in which no resistance is 
encountered, since the position of the balls changes much 
more rapidly with a Ziven variatio& of speed 


but our | 


can be found as 


: —__ — SS 
Electrical Countries. 

Certain interesting phenomena have recently been noticed 
by the Hayden Expedition in the mountains. of Colorado, 
showing the high electrical state of the elevated position 
known as Station 9, Uncompahgre Peak, during the passage 
of a storm. Although the indications of the change in the 
weather could be seen at a distance, the electricity at the 
point of observation did not become plentiful until a charac 
teristic buzzing was heard. Painful sensations followed, and 
at the back of the head and at the elbows a sharp pricking, 
like that of needles or a sharp knife, was felt. By this time 
the party came to the conclusion that they were standing on 
dangerous ground. Those standing on the very summit of 
the peak and along the sharp ridges leading from it expe- 
rienced the severest shocks. After beating a hasty retreat, 
and remaining on the sides of the mountain to continue ob- 
| servations, it was noticed that after each discharge or flash of 
|lightning a short rest ensued until a sufficient quantity of 
| electricity had again accumulated. Those nearest the point 
| struck would feel a heavy shock pass through them. These 
| same phenomena were noticed during three days of continu- 
ous storms. At many places the rocks were glazed where the 
The formation of 


| 2} hn a . : 

| electric current had passed. 

| from the same cause is well known. 
| 

| 


tubes in sand 
A French meteorologist, M. Fournet, has suggested that it 
would be an for Science to determine 
whether certain countries or regions are in a higher electrical 
| condition than others, and whether meteorological reactions 
do not result from the unequal distribution of the electricity, 
Similar phenomena to those detailed above have been noted 
upon the elevated plateaus of Mexico, and nearly a century 
| ago Volney recorded remarkable noises occurring during thun- 
derstorms in the neighborhood of Philadelphia. In South 
America, at Popayan, province of Granada, Boussingault says 
| that thunder is heard every day and electrical phenomena are 
common. The extreme dryness of the Andine table lands 
also favors similar effects, and it is said that in the Chilian 
desert involuntary erection of the hair upon animals, as well as 
the appearance of sparks leaping from clouds to soil, is com- 
mon, Dr. Livingstone notes that during the spring, a period 
| of great dryness, the African deserts are traversed by a warm 
north wind so highly charged with electricity that the plumes 
of the ostrich stand upright, and that sparks are produced by 
| the mere attrition of the garments. 

In India, at certain localities, telegraphic wires are main- 
tained with great trouble. It is stated that during storms of 
exceeding violence the conductors become charged almost to 
|melting. Professor Loomis has observed abundant electricity 


interesting question 


in the atmosphere about New York city, especially during 
| winter. We have repeatedly remarked the high electrical 
| condition of the hair on cold nights, and also that the mere 
| act of walking on a soft carpet in a heated room will cause a 
crackling sound under the foot. 

From all the various examples which have been collected of 
this curious condition, it would appear that the abundant pres 
ence of electricity is not due necessarily to heat of the season, 
since in this country it is never more strongly manifested than 
after a cold northwest wind ; nor are indications in any other 
region more clear than in the 
would appear that reservoirs of electricity exist in the most 
If it be admitted in ac- 
cordance with the opinions of Fournet, Maury, and Admiral 
Fitzroy, that the ordinary winds are in relation with these 
great electrical sources, further and more extended observa- 


dry and icy air of Siberia. It 


widely separated parts of the globe. 


»| tions upon them would be in the interest of meteorological 


progress. If, for example, the electricity of each great atmos- 
pheric current, tropical or polar, is regularly positive or nega 

| tive, it may be, as Fitzroy suggests, believed that the changes 
of weather which supervene, at the moment when one electri- 
cal current succeeds the other, have on a small scale a certain 
analogy to the changing of the trade winds. Fournet remarks 
upon a natural relation of these phenomena with the meteor 

| ites produced during storms. These views are, however, 

| mainly conjectural, so that there remainsa large field for defi 
nite research. 


Reform Needed at the Patent Office. 





Unless there is an early and decided change in the practice 
of the Patent Office in its treatment of inventors, the insti 
tution will lose its character for usefulness. The annua! 
report shows the enormous number of 7,500 applications for 
patents rejected last year, while probably as many mors 
were delayed and their claims emasculated. We hope that 
the rejected applicants will all write to their members of 
Congress in complaint, and ask for official enquiry. The 
press is beginning to take the matter up. 
says: 


The Technologist 
“ Commissioner Thacher will most promote the wel- 


ting his foot firmly down upon this uncalled-for practice of 
standing in the light of inventors, instead of giving to their 
applications the full, fair, and impartial consideration to 
which, in law, justice, and equity, they are entitled.” 





Blood Coloring Matter Free From Iron. 

MM. Paquelin and Jolly announce that they have ob- 
tained the hematic pigment in @ state of perfect purity 
jand free from iron. Hematosine, as it is termed, burns 
| without ash, similar to resinous substances. It is in- 
soluble in pure water, and dissolves in small proportion 
ip ammoniacal wafer, to which it gives a light yellow 
tinge. Mis altered by potash and caustic soda solutions, to 
which it gives a brown color, and is lightly soluble in 
aleohol. The solvents of hematosine are ether, chloroform, 
benzine, and bisulphide of carbon. With these bodies the 
weak solution is amber-colored ; when conéetitrated; red. 








fare of the Patent Office, and the rights of inventors, by put - 
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IMPRO )VED SPIKE g EXTRACTO T R. 


The object of this invention is to remove railway spikes, 
heavy nails, or similar fastenings from wood, quickly and 
without bending the iron, so that the spike or nail can be 
used again without s:raightening. The arrangement of the 
device is also such that the extraction is easily accomplished, 
even when the spike is headless. 

The arms of the grapple, A, may be hinged, or arranged to 
spring together, as shown in our illustration. The sharp 
corner ends of the jaws are driven into the wood on each side 
of the spike, and then, if hinged, further compressed by the 
becket, B. The head of the grapple passes through a notch 
into a tube, C, which last is swiveled to the lower extremity 
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compressed air and the spring tension, and it is set in motion 
by admitting more or less air into the cable, thereby opening, 
more or less, a small connecting valve. 

The submersion is regulated by two horizontal rudders 
turning on a transverse axle, which projects from each side 
near the bow. These wings or rudders are so contrived and 
governed that they keep the torpedo at a depth of from 7 feet 
to 12 feet below the surface, and are provided with automatic 
devices, so that the latter limit cannot be exceeded. In order 
to note the course of craft, a light steel mast is secured to the 
deck. This is 12 feet in length and terminates above in a 
wooden ball, the forward side of which is painted sea green, 
so as not to be perceptible to the enemy, and the rear white, 
so as to be easily distinguished above the water by those dis- 
patching the torpedo. Openings are made in the engine com- 
partment, through which the water enters, completely filling 
the interior space. The machinery is made of bronze with 
boxwood bearings, so that the water serves as a lubricant 
to every portion, thus doing away with stuffing boxes at the 
rudders, and, besides, avoiding any danger of the mechan- 
ism failing to operate through rust or neglect to oil. 

To the engine power of the torpedo, no precise limit can be 
set. The whole force of the heavy engines of the torpedo 
boat, from which the weapon is dispatched, may be used to 
compress air up to almost any desired point. Captain Ericsson 
informs us that, small asthe craft is, it towed a scow, 
forty feet long by fourteen beam and drawing two feet of 
water, without trouble. Driven at a high velocity by its large 
screws, it seems probable that the machine would make light 


explosion of its heavy charge of 400 pounds of nitro-glycerin, 
at such a short distance from a vessel: as the length of her 
lower booms, would be sufficient to accomplish its purpose. 
Of course the torpedo hull is destroyed by the explosion but 
this would be a trivial loss in exchange for the total wreck 
of an enemy’s man-of-war.. The cable, however, remains 
uninjured, for it necessarily becomes detached and may be 
readily hauled in. 

Our illustration represents the mode of launching the 
torpedo from the deck of the vessel. To this end the appa- 
ratus is hoisted up on swinging davits, the arms of which are 
previously turned over the deck, When lifted clear of the 
rail, the torpedo is carried outboard by revolving the davits, 
by bars inserted in the sockets in the broad portion of the 





of the screw, D. By turning‘the’latter, he fgrapple and 
with it the spike—under the head of which the jaws catch— 
are lifted. The jaws have sharp cutting edges, which, when 
they are forced together, bite into the nail, so that a good 
purchase is gained on the latter, whether it has a head or not. 
A-stout standard is provided, supporting the apparatus. 
The device seems to be an efficient and useful invention, and 
doubtless will meet a favorable reception from railway build- 
ers and others having occasion for its use. 

Patented through the Scientific American Patent Agency, 
September 29, 1874. For further information, address the 
inventor, Mr. William Devine, Brownsville, Cameron county, 


Texas. 
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THE ERICSSON PNEUMATIC TORPEDO. 

Through the courtesy of the inventor, Captain John Ericsson, 
of Monitor fame, we have been favored with sketches of the 
eraft, from which the accompanying illustration has been 
prepared. 

The body of the torpedo consists of a box of thin steel 
plates, 8 feet 6 inches long, 30 inches deep, and 20 inches 
wide. The explosive is placed at the bow. During the ex- 
periments a block of wood 27 inches long represented the 
contaicing vessel. A tapering block 18 inches long and 
secured to the rear of the box forms the stern, immediately 
aft of which are the propellers. These are of the two- bladed 
type, 3 feet 2 inches in diameter, with a pitch of 5 feet. 
Both revolve around a common center, yet in opposite direc- 


davits, as shown. Nothing remains but to lower the machine 
into the water by the falls. The whole operation, we are 
informed, is accomplished in one minute. 

A series of trials with the Ericsson pneumatic torpedo has 
lately -been conducted on board the Intrepid, Commander 
A. P. Cooke, U. 8. N., commanding, which has demonstrated 
the invention to possess a remarkable degree of efficiency. 
If further experiments, soon t@ be instituted from another 
wrpedo boat, the Nina, prove, with the slightly modified 
steering gear, as successful as the initial tests above referred 
to, we may fairly conclude that that long-sought weapon, 
a reliable fish torpedo, has at length been devised. As to the 
probable result upon naval warfare, it is only possible to sur- 
mise. Against the attack of the torpedo, there is practically 
no defense, for its approach cannot be seen. Armor. plating, 
even did it extend to the keel, would prove no shield, and 
the Inflexible’s one hundred and twenty watertight compart- 
ments, which the English constructors hope will render her 
proof against such attacks, would fare badly under the tezri- 
ble effects of 1,200 pounds of gun cotton, with which Captain 
Ericsson says he couldbreak any ironclad completely in two. 
We do not doubt but that the same ingenuity which can 
devise a weapon of offense is equally competent to provide a 
means of defense, at least such has been the experience of 
the past, as evidenced by the almost uniform progress in 
guns on one hand and armor onthe other; but what de- 
fense,save that of giving an enemy the widest berth pos- 
sible, and fighting at enormously long range, is likely to prove 


work of piercing ordinary torpedo netting, or at.any rate the |’ 


COPPEN’S IMPROVED TRANSPLANTER. 

This is an ingenious arrangement of a double-bladed 
trowel, the object of which is to remove plants from the 
ground and set them in another place without destroying the 
soil around the roots. 

The outer blade, A, has a curved shank, and a tong which 
enters and is secured to the handle, B. Theshank of the inner 
blade, C, is curved to fit upon the innerside of the shank of 
the outside blade, and is pivoted thereto, at its extremity, by 





ascrew. Upon the middle part of the outershank is formed 
a bend to receive the tong, which, on the inner shank, sup- 
ports the handle, D. 

In using the device, the blades are brought together, and 
thus thrust into the ground at one side of the plant, as shown 
in our illustration. The handles, B and D, are next operated 
to force-one or the other of the blades around the roots, 
bringing the two directly opposite each other (see dotted 
lines). The instrument is then raised from the ground, 
taking the plant with it, and holding the soil undisturbed, 
The plant may easily be set in the desired place, the blades 
turned back to their former position, and the implement re- 
moved. By taking off the movable blade, the device may be 
converted into an ordinary garden trowel. 

Patented through the Scientific American Patent Agency, 
October 27, 1874. For further particulars regarding sale of 
rights, address the inventor, Mr. George E. Coppen, P. 0. 
Box 686, Evansville, Ind. 





Electric Railway Whistles. 


The French have lately introduced a system by which a 
stationary electric battery is made subservient to blow the 
whistle of an approaching locomotive, in case the road is not 
clear, without the engineer having to give any attention to it. 
Such an arrangement is, of course, exceedingly valuable at 
night, and especially during a fog, when signals cannot be 








tions, a necessary condition, since the powerful rotary 
movement of a single screw 
would eause the small hull 
to keel and probably revolve, 
unless retained in a vertical 
position by the ingenious ex- 
pedient of causing the rotary 
tendency of one propeller to 
counteract that of the other. 
The displacement is greater 
than might be supposed, con- 
sidering the small dimensions 
of the body, 2,000 pounds 
being barely sufficient to bal- 
ance the weight of the whole 
apparatus. 

The motive power is asmall 
double cylinder oscillating en- 
gine,driven by compressed air, 
which is transmitted through 
a tubular cable, connected just 
abaft the stern, as shown in 
oar engraving. The air pres. 

ure also governs an cquipoise 
rudder, secured under the bot- 
tom and near the bow. ' The 
steering is effected by apply- 
ing the force of the air against 
the tiller on one side, counter. 
acted by the tension of a spring 
on the opposite side. The ac- 
tion of the apparatus is such as 
to be wholly independent of 
yao diflereatisl force of the 





efficacious, we are at a loss to conjecture. 


seen at a distance. It is the reverse of the system intro- 
duced on the Hudson river rail- 
road, by which every approach- 
ing locomotive sets a stationary 
electro-magnetic alarm bell at 
the depot in motion. In the 
French system referred to, the 
obstruction at the depot starts 
the steam whistle on every ay- 
proaching locomotive when the 
train is still far enough away 
to slacken speed and stop. It 
has now been in uninterrupted 
operation on the line of the 
Northern Company of France 
for some time, and has been 
found practically successful in 
use, regularly informing the en 
gineer whether the way is clear 
or not: The signal tender turns a 
disk and sends an electric cur- 
rent in the direction of the com- 
ing train to a bar placed between 
the rails ; when the engine reach- 
es the spot, a metal brush, placed 
between the wheels, sweeps the 
bar, the current passes to the 





engine, and, by means of an elec- 





tro-magnet, presses upon a lever 
which opens the steam whistle, 








thus making it blow automati- 
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cally. The rapidity with which 


the danger signal can be sent 
appears tabe yuch im ite favog. 
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THE YUCCAS. 

Much might be written, and that to good purpose, on the 
stately effects to be obtained by the judicious planting of 
vyuccas of different kinds in garden scenery. It is impossible 
to overlook their beauty, even when planted singly or in for- 
mal lines; but if arranged in bold groups and masses, they 
are unsurpassed as flowering and foliage plants for outdoor de- 
coration. Their great panicles of pearly white, bell-shaped blos- 
soms contrast so well with bright green conifers and low-grow- 
ing shrubs of less distinct contour that all through the summer 
and autumn it is«possible to form charming pictures by mass- 
ing them either on the margins 
of shrubberies or in sheltered 
nooks on the lawn and pleasure 
grounds. These plants are sim- 
ply invaluable if properly used 
in forming picturesque groups 
and clumps, instead of being, as 
is too often the case, dotted in- 
discriminately here and there 
on turf in unmeaning regularity . 
It has often been said that the 
hollyhock is the only decorative 
flowering plant of any import- | 
ance to the landscape gardener. 
But the yuccas are even more 
stately, however; and they are 
permanent in character, being 
quite as ornamental in winter as 
in summer. They succeed near- 
ly equally well in any soil, but 
a deep, rich, well drained loam 
is preferable; and they make 
finer specimens, if sheltered from 
rough, cold winds, than they 
would do if more exposed. The 
flowers of all the species (and 
these are more numerous than 
many imagine) closely resemble 
each other, being mostly of ivory- 
like whiteness within, the backs 
of the thick, wax-like segments 
being more or less tinted with 
purple. Much may be made of 
yuccas by associating them in 
well arranged masses along with 
other distinct and gracefully hab- 
ited plants, such as the pampas 
grass, arundo conspicua, hardy 
bamboos, dwarf fan palms, and 
a score of other valuable decora- 
tive plants too seldom seen in 
our gardens. 

Our engraving shows how a 
shrubbery recess may be made a 
charming picture by the use of 
yuccas alone; and it is in posi- 
tions such as these that the flow- 
ers show to the best advantage. 
The kinds here shown are y. fila- 
mentosa on the left, a kind which 
bears rather lax but graceful 
spikes of flowers. The central 
specimen is y. aloiolia, a form 
generally met with in cool con- 
servatories, although perfectly 
hardy in sheltered positions ; and 
it is a rather curious fact that 
the variegated form of this plant 
is found to resist cold better than the normal kind. Both, 
however, make noble plants. The right-hand figure repre- 
sents the common Adam’s needle (y. gloriosa), one of the 
most robust of all the species; and associated with it is the 
free and vigorous y. recurva. These last rarely fail to flower 
every year.— The Garden. 
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The Diamond Drill, 

The diamond drill is now extensively used in preliminary 
mining, to ascertain the exact location and thickness of ore 
or coal at given points. It is not uncommon to bore into the 
sides of hills or mountains for hundreds of feet with a 2} 
inch diamond drill of tubular form. By this means solid 
cores or specimens of the borings can be had. Conglo- 
merate rock cores,12 feet in length, in one piece, have thus 
been obtained. 








The Yarn Congress, 

The second session of the Congress, held first at Vienna 
last year, to establish a uniform system of numbering yarn, 
has recently concluded at Brussels. 

It was unanimously admitted that all textile fibers should 
be numbered upon one universal system ;. that the metric sys 
tem is gradually becoming generally employed for weights 
and measures, and that it is the only one that is admissible 
in the reform sought for by this commission ; that, although 
it would be possible to adopt one perimeter for all classes of 
threads, it is advisable to take into consideration established 
customs, and the difficulties that would have to be overcome 
in introducing so great a change; and considering that there 
is no real necessity for fixing in an absolute manner the reel 
perimeters for each class of threads, and, moreover, that the 
perimeter of the English reel for cotton of 1:37 meters (14 
yards) is that which offers the best chances of bringing Eng- 
land to admit the metric system, it is therefore decided : 

1. That the international numbering of threats shal] be 
based on the metric system, . 

% The aumber of the threads shall be determined by the 





number of meters (meter 3°28 feet) of thread contained in a 
gramme, (15°48 grains). 

8. The length of the skein admitted for all kinds of threads 
is fixed at 1,000 meters (1,100 yards), with decimal subdi- 
visions. 

4. Any system of reeling, provided that it gives 1,000 
meters of thread per skein, is admissible. 

5. The numbering of silk threads to be 1,000 meters as a 
unit of fixed length, and the decigramme (1°54 grains) as a 
unit of variable weight. 

6. In order to provide for the commercial relations of all 





A GROUP OF YUCCAS IN BLOSSOM. 


countries, the scale of numbering, for silk will be based on 
the variable weight of the unit of fixed length, and trials will 
be authorized on 500 meters (550 yards) weighing 50 milli- 
grammes (0°772 grains). 


THE HYMENOCALYX UNDULATA. 
The genus hymenocalyr was founded by Herbert, who sepa- 
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rated it from the genus pancrativm of Linneeus. The species 
which forms the subject of this note (, undulata, or pancra- 
tim yum), is a native of Carmccas, New Granatila, and is 
one of the handsomest stove plants in cultivation. From an 








elongated bulb, it sends up a stout compressed scape or flower 














stalk, about 14 feet high, terminated by an umbel-shaped 
inflorescence, at the baseof which are.numerous scarious 
bracts of a greenish white color. The flowers are tubular, 
very fragrant, about 6 inches long, pure white, slightly 
greenish at the ends of the petals, which are five in number, 
linear in shape, reflexed and twisted, and from 8 to 4 inches 
long. ‘‘In thecenterof each flower,” says W. M., an English 
amateur, ‘‘ isa shallow cup, from which issue six long stamens. 
The leaves are radical, persistent, stalked, oval-elliptical in 
shape, and a foot or more in length; the leaf stalks are 
winged, and sheathing the flower stem.” This very striking 
plant, the habit of which is 
well shown in our illustration, 
deserves more attention than it 
appears to receive at present. 
It is easily multiplied by se- 
paration of the young bulbs, 
which should be taken from 
strong plants after they have 
done flowering. It may also be 
multiplied by means of the 
suckers which the plant fre 
quently produces. 





Deep Mining. 

Many of the leading mining 
companies on the Comstock 
lode are now down to the depth 
of 2,000 feet, and a few still 
When mining first be- 
gan on the great lode, such a 
depth was not thought of, or, 
if thought of, no. one expected 
to see mining operations car- 
ried to such a depth as 2,000 
feet in less than fifty years. 
Now we not only do not feel 
startled at hearing the great 
depth of 4,000 feet spoken of, 
but when we see preparation 
in actual progress, for sinking 
that far, we think but little 
of it. The Savage company, 
whose works we yesterday visi 
ted, have broken ground for 
the foundations of new ma 
chinery, which is to be suffi: 
ciently powerful to sink their 
main incline to a depth of 4,000 
feet. This incline is already 
some distance below the 2,100 
foot level, and is still being 
vigorously pushed downward. 
The new hoisting machine will 
be supplied with two 24 inch 
horizontal cylinders, of 4 feet 
stroke, and will be of over 400 
horse power. The foundations 
of this engine are being laid 
about 80 feet tothe westward 
of the present hoisting works. 
A building, 50x60 feetin size, 
will be erected over the new 
hoisting engine and the ma- 
chinery connected therewith. 
The carpenters are already at 
work framing the timbers for 
this building. The steel wire 
rope to be used is to be 4,000 
feet in length, and will weigh about 24,000 pounds. It is now 
being manufactured by John A. Roebling’s Sons, Trenton, 
N. J. It will be a round rope, and the upper end will be two 
inches in diameter, but 2,500 feet of its length will be tapered, 
and the lower end will be 1% inches in diameter. The reel 
on ‘which this cable will wind and unwind will be conical, 
and the cable will wind about it spirally. The Ophir com- 
pany contemplate the erection of similar machinery, and pro- 
pose pushing their works to a like depth. The Crown Point 
company already have in operation machinery of much the 
same character as that being erected by the Savage folks, and 
having a cable of sufficient length to sink to the depth of 
5,500 feet. The Hale & Norcross company, Consolidated 
Virginia company, and other leading companies at this end 
of the lode will erect similar powerful works, and will at 
once plunge down into the great unknown ‘depths pro 
found,” in which lie hidden the silver roots of the Comstock 
— Virginia Enterprise. 


deeper. 


en 0S pe 
The Imitation of Lace on Silk by Photography. 

A new and beautiful application of photography has lately 
appeared in England, by the aid of which any lace design can 
be transferred to silk, so that the latter material appears to be 
covered with the delicate and costly fabric. The lace to be 
copied is secured in a frame in contact with sensitive albu- 
menized paper, and exposed to the light until a very deep im. 
pression is obtained. This is then fixed, and the paper, washed 
and dried, forms a perfect negative. Another piece of paper 
is then sensitized with bichromate of potash and gelatin, and 
exposed under the negative. Inking with lithographic trans- 
fer ink follows, and the paper is placed in water and lightly 
rubbed with a sponge. -This throws out every detail of the 
inked spaces, the rest remaining white or free from ink. The 
impression is Jastlytransferred to a lithographic stome, and 
thence priated upon the silk by the usual process. 

———Sa OO ee 


Ercnt pounds of oxygen gas and one pousd.of hydrogen 


are combined in nize pounds of water. 
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Spectroscopic Art in England and Americe. 


Within the past few months, a series of independent efforts 
have been made in England and the United States, under 
the auspices of the two governments respectively, by able 
experimenters, to subject the spectroscope to practical pur- 














of metallic alloys, 


In England, the experiments have been conducted for the | 


Scientific American. 


[DECEMBER 10, 18774. 


The spark, in passing through the air, vaporizes its con” Barytes Green or Manganate of Baryta. 
stituents, namely, oxygen, nitrogen, etc. ; these of course write | This salt has been introduced into commerce under the 
their signatures in the spectroscope, and it is necessary to names of Cassel green or Rosenstiehl’s green. It has gen- 
eliminate the numerous bright air lines which thus appear in |erally been prepared by calcining nitrate of baryta with 


ali the spectra. Some of the lines of different metals appear | oxide or peroxide of manganese, or by fusing caustic baryta 





poses in the arts, more especially in the quantitative analysis in close proximity,and might readily be misinterpreted. | with manganese and chlorate of potash. The author gives a 


'Thus a bright blue line of bismuth is almost identical in | new method for its preparation. On precipitating a green 


position with one of zinc. A green line of iron is nearly | boiling solution of manganate of potash with chloride of 


Roval Mint, by J. Norman Lockyer, the distinguished astrono_| coincident with a bright gold line. The difficulty which pre- | barium, there is formed a deposit, strongly granular but not 


mer and spectrum-scientist, and William Chandler Roberts, | sented itself in the exact comparison of these proximate | 
| lines, was overcome by using a pure metal as one electrode 


chemist of the Mint. 
In this country, the experiments were conducted on behalf 
of the United States Mint, Philadelphia, Pa., by Alexander | 
E. Outerbridge, Jr. 
The several experimentalists have, 
widely different conclusions. 
Mr. Lockyer has announced that he is satisfied that by | 
nweans of the spectroscope very minute differences in the | 
composition of gold-copper alloys can be ascertained, but | 


it appears, reached | 
] 


refrains from describing the process. 

Mr. Outerbridge announces that a comparatively large pro- | 
portion of gold may be present in an alloy, and the presence | 
of the gold will not be indicated at all by the spectroscope. 
He also concludes that, in the present state of spectroscopic 
acience, assaying by means of spectrum analysis is, for the | 
present, impracticable for the purpose of Mint operations, 

There appears to be as great a divergence on this subject | 
between Mr. Lockyer and Mr. Outerbridge, as there is between 


| sented, mapped, as it were, on ® naturel seéle. 


crystalline. This precipitate is of a violet cplor, bordering on 
blue. It is well washed by decantation, and then filtered, 
When dried, its color becomes paler as the temperature rises. 


and another pure metal as the other electrode. The effect 
At a dark red heat it is white, with a grayish blue tinge. If 


thereby produced was very curious. With pure gold and | 
pure copper as the electrodes, the gold lines extend across heated higher, with access of air, it becomes by degrees com. 
only one half the field of the spectrum, and the copper lines | pletely green, then of a fine blue, and at very elevated tem 
extend across only the other half, the medial termini of both | peratures it is converted into a dirty brown gray. Ifa solution 
sets of lines being perfectly sharp and bright. By this means | of permanganate of potash is precipitated with chloride of 
adouble spectrum of copperand gold is obtained, or rather a | barium, and allowed to boil, there is slowly formed a reddish 
section of a complete gold spe@trum and a section of a com-| violet deposit (color of peach blossom), and the liquid retains 
plete copper spectrum are visible in immediate juxtaposition, an intense violet color. The precipitate may be washed by 
thereby enabling a most accurate comparison of lines, which decantation, and filtered without decomposition. It can even 
in reality are not identical in position, but which by the pre-| be dried at 212° Fah. without losing its color, When 
vious method were apparently so. | gradually heated, the perntanganate of baryta loses its color 

By a slight modification of the experiment, substituting pure | like the manganate, but at very high temperatures it behaves 
copper as one electrode and an alloy of silver and gold asthe (differently When its color has once been destroyed by a 
other, the proximate lines of these thfee metals are pre- moderate heat, it does not become either green or blue by 
'further heating with access of aif. The whole becomes at 
By using as one electrode an alley of gold and copper of | once of @ grayish brown. The finest barytes green is formed 


Professor Tyndall and Professor Draper, on the subject of | comparative fineness, and a baser alloy of the same metals by calcining the manganate of baryta, Rosenstiehl’s process 
the heat power of the sun’s rays, or between Professor | 25 the other electrode, a result not before observed presented —the fusion of hydrate of baryta with chlorate of potash 
Tyndall and Professor Henry, on the subject of the propaga-| itself. The lines of both copper and gold crossed the entire and peroxide of managanese—yields an inferior color.—H 
, When the doctors disagree, who shall decide ? field of vision, but in the section representing the fine alloy, Fleischer, nm Chemical News. 


tion of sound. 
The experiments of Mr. Outerbridge are confirmatory of a| the gold lines were strong end bright; while in the section | 


statement, made, we believe, by Professor Young, in reference | tepresenting the base alloy, the gold lines were very faint. wegeeniges Coffs and Plates for Galvanic Batteries. 
to spectroscopic observations of the sun, to the effect that be-| By now gradually increasing the distance between the With a sirap made of equal quantities of lump sugar and 
cause we fail to discover the lines of carbon, silicon, oxygen, | electrodes, the faint gold lines of the base alloy cease to join | were, mix wood charcoal in powder with about a sixth part of 
in the solar spectrum, we are not warranted in drawing their bright counterparts of the fine metal at the central |@ light powder sold by colormen, called vegetable black. The 
the conclusion that these elements do not exist in the sun, _| line. mixture should hang thickly waar | mold dipped into it, and 
Mr. Outerbridge has made a full report of his experiments| The general principle was thus satisfactorily proved, that | yet be sufficiently fluid to form itself into ® smooth surface. 
-» the chief assayer of the Mint, and he also gives,in a| Where two alloys of different grades are subjected to this | The vegetable black considerably helps in this respect. 
} treatment, the gold lines of the baser compound are notice-| Molds of the cells required are made of stiff paper, and 
ably the fainter of the two; and what is more important, they ' seeured by wax or shellac. A projection should be made on 





etc., 


recent number of the Franklin Journal, a variety of inter- 


esting facts, from which we take the following : 

The beautiful parti-colored band of light, resembling a | may be reduced in length by separating the poles, unti) they 
section of « miniature rainbow, resulting from the passage | disappear. 
of a ray of white light through a prism, is familiar toevery| Although Mr. Cappel has shown that 00162 of a troy 
one; this simple experiment forms an appropriate introduc-| grain of gold will show a spectrum, yet # ,comparatively 
tion to the fascinating study of spectrum analysis. | large proportion of gold may be present in an alloy, the pres- 

Every kind of light not strictly monochromatic may, by ‘ence of which will not be indicated at all by the spectro. 
means of the prism, be resolved into its component colors. scope. 

The spectroscope is a simple combination of prisms and| In a@ slip composed thus: Silver, 706 parts; cepper, 254 
lenses for the scientitic examination of these different colors | parts; gold, 38 parts: the spectra of silver and copper are 
alone visible. 

The numerous terrestrial elements, when in the state of! In fact, in a base alloy of gold and copper containing from 
incandescent: vapor, give their own distinctive colors, which | 20 to 25 per cent of gold, the gold spectrum is barely visible ; 
appear in the spectroscope as lines of light arranged in | while in a fine alloy of gold and copper, it was found that 
definite position, whereby each element may be easily | one per cent of the latter suffices to show the copper 
recognized. spectrum. Also in an alloy ef nickel and copper, containing 

The passage of powerful electric sparks (from an indac | 25 per cent of nickel, its spectrum is scarcely visible. It 





or spectra. 


tion coil), between two terminal points of the metal to be | Seems evident, therefore, that the spark selects the more | 


examined, vaporizes a small portion of the metal, and this | volatile metal as its vehicle. 
incandescent vapor transmits to the eye of the spectroscopic | 
observer its luminous autograph, which Nature never coun-| less than 200 parts of gold in a base alloy, even a theorist 
terfeits. Should either or both of the metallic points, or ‘must admit that one could scarcely expect to be able to dis- 
electrodes, consist of an alloy of two or more metals, the | criminate with certainty a variation of 1-10,000th in a fine 
autograph of each may be clearly read, | Alloy. 

Mr. Lockyer noticed, while studying these luminous auio-| For the foregoing reasons, the conclusion seems inevitable, 
graphs, that when he separated the metallic electrodes, | that, in the state of spectroscopic science as it now exists, 
causing the spark to leap a greater distance through the air, | assaying by means of spectrum analysis is, for the present, 
the spectral lines no longer continued to cross the entire | impracticable for the purposes of Mint operations. 
field of vision ; but certain of them broke in the middle, and,| Although these experiments have resulted negatively from 
upon further increasing the distance between the electrodes, | the utilitarian standpoint from which they were undertaken, 
the hiatuses in the spectral lines increased proportionately, | it is hoped that they may prove not altogether without value 
but unequally with different alloys. As the proportion of | in a more general point of view, The fact that quantitative 
either metal of an alloy is increased, its lines lengthen, and | proportions of composite substances may be recognized at all, 
conversely with the lines of the other metal. Upon this even to a rough degree, cannot but be regarded as a first step. 
discovery, Mr. Lockyer based the theory of a possible | All observations bearing upon the action of the spectral 
method of quantitative analysis. | lines in indicating such proportions are at least worthy of 

The spectroscope was known to be marvelously sensitive | being recorded. Not the least curious of these incidental 
to the impression of these autographs, and it, therefore, ap- | observations is the fact that, while the spectroscope is sensi- 
peared plain that, could such a method of analysis be reduced | tive to the minutest fraction of a grain of gold in the pure 
to a practical basis, its value would be immense in assaying | state or in solution, it fails to reveal the presence of a much 
metals used in coinage. For although the present modes of | larger proportion in a base alloy. Another is the fact that 
assaying precious metals have been brought to great perfec-| While the spark appears to select for its vehicle of trans- 
mission the more volatile metal in an alloy, and would thus 
seem to vaporize a greater quantity of the volatile than of 
the non-volatile component, yet in point of fact the loss of 
weight by such volatilization is in some instances much 
less in the former case than in the latter, 

The rationale of these apparent paradoxes is not at pre- 
sent evident ; but if we may judge byformer experiences, in 
which problems even more mysterious have been resolved 
by study, we are warranted in anticipating that, when a large 
number of observations, to be made perhaps by many experi- 
menters groping in the desh,etalll be collated, the true scent 
may of a sudden be struck, which shall discover the desidera- 
tum of quantitative spectrum analysis. 


tion, yet the process is slow and tedious, requiring many 
chemical operations and great delicacy of manipulation; and 
“ there is something captivating in the idea of a determina- 
tion, as it were by a flash of lightning or in the twinkling 
of an eye, what proportion of gold or silver is present in any 
It was with the hope of reducing this beautiful 
theory of Mr. Lockyer to practice that these experiments 
were undertaken. 

A powerful induction coil, reinforced by Leyden jars, in 
connection with a two-prism Browning spectroscope, was 
employed, and it was found possible. after repeated compari- 
sons of the spectra of different ‘known alloys of gold and 
copper, to map-the difference of fineness between specimens 
having respectively 500 and 750 partsof gold in 1,000 of the 
alloy, and even to recognize the variation between coin ingots 
895.and 02 fine. 


bar or coin.” 





A red hot iron passed over old putty will soften it so that 
it is easily removed. 





If the spectroscope fails to reveal the presence of anything 


| he top of the mold for a connecting piece. These molds are 
| dipped into the carbon sirup, so as to cover the outside only 
and then allowedtodry. This dipping and drying is repeated 
until the cells are sufficiently thick. When well dried they 
are then buried in sand, and baked in an oven sufficiently hot 
to destroy the paper mold. When cleared from the sand and 
| burnt paper, the cells are soaked for some hours in dilute 
hydrothioric acid, and again well dried, then soaked in sugar 
sirup. When dry, they are then packed with sand in an iron 
box, gradually raised to a white heat, and left to cool. Should 
| some of the cells be cracked, they need not be rejected, but 
| covered with paper or plaster and dipped in melted paraffin. 
Rods or plates ef carbon can be rolled or pressed out of a 

similar composition, but made thicker. Carbon thus made 
| will be found to have a good metallic ring and a brilliant frac- 
| ture.— W. Symons, in Nature. : 





>a 


Ingenuity of a Spider. 

A correspondent writes to Nature that a spider constructed 
its web in an angle of his garden, the sides of which were 
attached by long threads to shrubs at the hight of nearly 
three feet from the gravel path beneath. Being much exposed 
|to the wind, the equinoctial gales of this autumn destroyed 
| the web several times. 

The ingenious spider now adopted a new contrivance. 
It secured a conical fragment of gravel, with its larger 
end upwards, by two cords, one attached to each of its 
opposite sides, to the apex of its wedge-shaped web, and left it 
suspended as @ movable weight to be opposed to the effect of 
such gusts of air as had destroyed the webs previously occu- 
pying the same situation. 

The spider must have descended to the gravel path for this 
special object, and, having attached threads to a stone suited to 
its purpose, must have afterwards raised this by fixing itself 
apon the web, and pulling the weight up toa hight of more 
chan two feet from the ground, where it hung suspended by 
elastic cords, 





New Compound from Urine. 

The substance in question, C,H,N,O, has a strong 
resemblance to hippuric, acid. It forms white columns 
of several millimeters in length. Freely soluble in 
boiling water; sparingly in cold water and spirit of 
wine; insoluble in absolute alcohol and ether. If heated to 
250° Fah. the crystals experience no change. If more 
strongly heated, they decrepitate, evoive dense white vapors 
of « peculiar odor, fuse, and finally burn with the odor of 
horn. It is neutral to test paper, does not combine with 
bases, but forms with acids salts which do not readily crystal 
lize, and deliquesce on exposure to the air.—¥. Baumstark. 


— 








ACID IN THE GASTRIC JuIcE.—R. Maly finds that the pure 
gastric juice in dogs contains no lactic acid. The decomposi- 
tion of chlorides by lactic acid cannot, therefore, be the source 
of the hydrochloric acid in the stomach. Lactic acid seems to 
play no part in the chemistry of the normal formation of 
acids. The source of the free hydrochloric acid in the stomach 
is a process of dissociation of the chlorides without the action 
of an acid, 
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THE CONSTITUTION OF THE SUN. 


BY PROFESSOR C. A. YOUNG. 





Number I. 





THE CENTRAL CORE. 

Probably no subjects of scientific research have ever 
attracted more attention than those relating to the sun. His 
preéminence in our system, as the controller of all planetary 
motions, and the origin and mainspring of all material energy 
in the earth and her sister worlds, invests with supreme in- 
terest every problem concerning his nature and modes of 
action. 

As to the sun’s central core, the opinion which now gen- 
erally prevails, though not without some dissent, is that it is 
gaseous. The reasons which almost compel this conclusion 
are easily stated. In the first place, knowing the sun’s dis- 
tance, we readily compute its diameter, which turns out to 
be nearly 108 times that of the earth, or in round numbers 
860,000 miles.* Now, since the bulks of different spheres 
are proportional to the cubes of their diameters, it follows 
that the volume of the sun, to use the technical term, is 108x 
108x108 times greater than that of the earth; in other words, 
it would require about 1,250,000 of the earth to make a globe 
as large in volume as the sun. 

According to the best determinations, we find that the sun 
is about $20,000 times as heavy as the earth ; and since, as we 
have seen, it is a million and a quarter times as bulky, it fol- 
lows that its average density is less than that of the earth 
nearly in the proportion of one to four ; and this, although we 
know by means of the spectroscope that conspicuous among 
the materials of which the sun is composed are metals, whose 
density, even when not under pressure and in the liquid 
form, far exceeds that which has been mentioned. For since 
the earth has a mean specific gravity of about 5:5, it follows 
that that of the sun is only about 1:4, while the densities of 
iron, titanium, manganese, chromium. copper, zinc, mag- 
nesium, etc., range from 1°75 to 9. Of the substances known 
to exist in the sun, only sodium and hydrogen are lighter than 
the sun’s mean density. It is to be remembered, also, that 
since the force of gravity at the sun’s surface is twenty-eight 
times as great as on the earth, the effect of the weight of the 
strata near the surface,in compressing and increasing the 
density of the central parts must be correspondingly power- 
ful. As things stand, then, there seems to be no possibility 
of admitting that the substances which compose the sun are 
mainly in the solid or liquid state, for in that case the mean 
density must almost necessarily far exceed that of the earth. 
This conclusion is strengthened by what we know of the in- 
tensity of the heat at the solar surface, where, although ex- 
posed to the cold of outer space, we find a temperature 
sufficient to keep the solar atmosphere charged with the 
vapors of the metals we have mentioned. We can hardly 
doubt, therefore, that in the interior of the sun the tempera- 
ture must be such as to make the existence of the metals in 
the solid or even the liquid state quite impossible. And yet 
the theory that they are in a gaseous state is not without 
difficulties. .A few years ago it would have been urged with 
great plausibility that, under such a pressure as must obtain 
at. the center of the sun, every gas would necessarily be | 
liquefied ; and it would have been impossible to meet the 

objection by any knowledge then in our possession. The 
recent researches of Andrews have, however, shown that a 


vapor or gas, if above a certain critical temperature, refuses | 
to be liquefied by any pressure whatever, but, growing denser | 
and denser under the pressure, still maintains its gaseous | 


characteristics, which are continuous expansibility under 


diminishing pressure without the formation of a free surface | 


of equilibrium, continuous expansion under increasing tem- 
perature without the attainment of a boiling point, and, in 


the case of a mixture of different substances, a uniform diffu- 
sion of each through the whole space occupied, according to | 


the law of Dalton and without regard to specific gravity. 
These essential distinctions between liquids and condensed | 


gases are often misunderstood ; but it is the more necessary | 
to keep sight of them, as in many most important respects | 
the mechanical properties of gaseous matter, condensed by | 


pressure to the specific Jgravity of water, are identical with 
those of liquids; 
heated—for then, 
power of resisting motions, is greatly increased; so that a| 
mass of hydrogen at the sun’s center may very possibly inits 
mechanical behavior much more resemble pitch than what | 
we are familiar with as gas and vapor. 

It must be noted further, and is urged as an objection by | 
many, though we fail to appreciate its force, that if the | 


sun’s central core is gaseous,then the temperature at the | 


sun’s center must be enormous—to be reckoned in millions of 
degrees, perhaps millions of millions. If it were not so,even 
the lightest gas, as hydrogen, at the temperature of the | 
sun’s surface, would, by the inconceivable (but not incalcula- | 
ble) pressure, be condensed so as to be hundreds of times | 
heavier than platinum itself. We speak somewhat vaguely, 
because the numerical conditions of the ue problem are not very 

* Very few, we imagine, get from this bare any adequate concep- 
tion of the vastness of the solarorb. Conceive the earth placed at {ts center | 
a0 that the inner surface of the photospheric shell should be our sky ; then the | 
moon, which is distant nearly 240,000 miles, would pursue her accustomed 
orbit far within the bounding sphere; and indeed, if the earth had a second | 


satellite at almost twice the moon’s distance, this also would come within our 
firmament. 
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accurately known, though the general correctness of the 
result is certain. Heat, of enormous intensity, can alone 
counteract this effect, and give us the small density 
observed. For our own part, considering what we know of 
the amount, constancy, and permanence of the sun’s radiation, 
we find no difficulty in conceding any internal temperature 
which may be necessary to account for the facts. 
(The Telegraphic Journal.) 
ELECTRO-DEPOSITION OF METALS. 


BY J. T. SPRAGUE. 








Number L—PREPARATION OF THE ARTICLES. 

The depositing of metals in the various forms required in 
the arts depends upon the practical application of the theo- 
retical principles which have been frequently explained. 
The processes divide themselves general 
groups: 1. Electrotyping, the forming of a mass of metal 
intended to have a distinct existence of its own, and requiring 
therefore to possess a certain amount of strength or co- 
herence. 2. Electroplating, in which a mere film of metal 
| is to be employed as a covering to another metal, to beautify 
it or to protect it from atmospheric influences. 

The essential distinction between the two processes is that 


into two 


— = — —— 


resistance { to o deposit | is set up at the edge of the solder. The 
same remark applies to soft metal edgings and mounts. 
These should be rubbed with a strong caustic soda 
solution, rinsed, and then treated as follows :—Make a weak 
solution of nitrate of copper by dissolving copper in dilute 
nitric acid; toa camel hair or other soft brush, tie three or 
four fine iron wires to form part of the brush; dip thisin the 
nitrate of copper, and draw over the solder, taking care that 
some of the iron wires touch it; a thin adherent of copper 
will form, and upon this a good deposit will take place. 

7. Old work for replating must have the silver and gold 
carefully removed ; if this is not done, there is apt to be a 
failure of contact at the edges of the old coatings, which 
The best 
as described 
for mechanical cleaning, but chemical means may be used; 


causes blisters and stripping under the burnisher 
mode of stripping is with the scratch brush, etc., 


Gold is dissolved by strong nitric acid, to which common 
salt is gradually added; it may be collected afterwards by 
drying and fusing with soda or potash. Silver is similarly 
dissolved by strong sulphuric acid and crystals of saltpeter, 
and recovered by diluting and precipitating with hydro. 


chloric acid, then reducing the chloride either by fusion with 


carbonate of soda, or by acid and zinc cuttings, Copper can 





in electroplating the two metals are desired to be brought | 
into absolute molecular contact, so that they shall form one | 
body, mechanically considered; this depends entirely upon | 


the absence of any intervening substance, that is to say, upon | 
the absolute cleanness of the surface to be coated. Under or- | 
dinary circumstances, every surface is coated with a very 
strongly adhering film of air, which appears to condense 
among the superficial molecules, and cling, as we see liquids 
do, to those surfaces which they can wet. This 

air will prevent adherence very 
removed ; most metallic surfaces form either oxides or sul- 





unless it is 


and the first and most essential operation is the 

all these impurities, so as to present a pure metallic surface 

to the new metal to be incorporated with it. 
In electrotyping, on the other hand, it is 


necessary 


coating of | 
carefully | nitric acid present; 


| grayish color, which on brushing under 


| si . _ . 
phides, and of course all collect a greasy film from the air, | brilliant mercury surface. 
removal of to the solution for coating, without expdsure to the air. In 





ensure the presence of an intervening film, which, while not | °>tain @ perfect mercury surface upon: iron ; 


be removed from silver by boiling with dilute hydrochloric 
acid, and tin and lead by a hot solution of perchloride of 
iron, 

In preparing articles for silvering and gilding, a process of 
amalgamation is very commonly employed, by which a very 
| thin film of mercury is formed over the surface, which makes 
| a perfect connection between the two metals; this is effected 
by a solution of one ounce of mercury in dilute nitricacid, and 
then diluted to one gallon; there must always be a little free 
articles dipped in this solution take a 
water becomes a 
They must be at once transferred 


the case of iron or steel articles,a similar procers may be 


used, but in this case it is best to add to the solution an ounce 
to of silver also dissolved in nitric acid. 


It requires great caré to 


occasionally 


resisting ordinary contact, will prevent true chemical or | sodium amalgam is rubbed over iron for this purpose; the 
molecular contact. | iron must be very perfectly cleaned first. 

deposited on (if metallic) is properly cleaned from eve rything | 2+ Ore 

which would deface the deposit, it should be lightly rubbed | Street Cars Propelled by Springs. 

over with a leather or cloth moistened with turpentine in | The winding-up of the spring barrels, 


To effect this, after the surface to be 





which are carried 


which a little beeswax has been dissolved—a piece the size of 
a pea to a quarter of a pint of turpentine will suffice—to pre- 
vent adhesion without filling up fine lines, etc. 

The process of cleaning varies according to the nature of | 
the objects and the solutions they are to be used with ; 
mechanical 


these | 


processes are and chemical. In mechanical | 
cleaning, it is desirable, if the objects will permit, to expose 
them first to a red heat, and then to rub and polish them 
thoroughly by means of suitable brushes and polishing sub- 


| stances. 


by a lathe. 
also useful, as also the blocks of solid emery 


Circular pieces of wood, faced with leather, are 


now so much 





especially if at the same time intensely | 
as Maxwell has shown, the viscosity, or | 


| used for grinding and polishing metals. A substitute for the 
| latter may be usefully made by soaking a 

| glue, and coating well with emery, turning the wheel when 

| nearly set against a roller, so as to consolidate the surface. 

| Most articles, however, are more rapidly and conveniently | 

cleaned by chemical means. 


of grease by boiling in a solution of caustic soda, made by 


a leather facing with 


The first of these is the removal | 
| boiling 2 Ibs. of common washing soda and 4 Ib. quicklime in | 
a gallon of water; after this they should be well brushed 
under water. The further processes will depend upon the | 
| nature of the objects. 

1. Silver is washed in dilute nitric acid, then dipped for a 


| moment in strong nitric acid, and well washed. Care must 
| be taken that the water does not contain chlorine salts: if the 


| ordinary supply does so, the first rinsing after acids must be | 
made in water prepared for the purpose by removing the 
chlorine by adding to it a few drops of nitrate of silver, and 
allowing the chloride to settle. 
2. Copper, brass and German silver are washed in a pickle 
|of water 100 parts, oil of vitriol 100 parts, nitric acid (sp. gr. 
hydrochloric acid 2 parts. Spots of verdigris | 
|should be first removed by rubbing with a piece of wood 
| dipped in hydrochloric acid ; 
3. Britannia metal, pewter, tin, and lead cannot be well | 
cleaned in acids, but are to be well rubbed in a fresh solution | 
of caustic soda, and passed at once, without washing, into the | 
| depositing solution, which must be alkaline. | 
4. Iron and steel are soaked in watercontaining 1 |b. oil of 
vitriol to the gallon, with a little nitric and hydrochloric | 
|acids added. Cast iron requires a stronger solution, and | 
careful rubbing with sand, &c., to remove scale and the car. 
| bon left by the acids. It is an advantage at times to con 
| nect them to a piece of zine while cleaning. These metals | 
| should be cleaned just before placing in the depositing cell . 
and if they are placed in analkaline solution, they should be 
| rinsed and dipped in a solution of caustic soda, to remove al] | 
| trace of acids. 
5. Zinc may be cleaned like iron, with a dip into stronger | 
‘acids before the final washing. 
6. Solder requires special care, as the acids used with the | 
| objects produce upon it an insoluble coating, and an obstinate | 


| 1°3) 50 parts, 


they are then rinsed in water. | 


| thereto. 


The best apparatus for the purpose consists of cir. | 
cular brushes mounted on a spindle, driven by machinery or | 


lbs. on the periphery of the spring barrel; 


| 800 Ibs. to 900 Ibs., 


under the car,is effected by engine power, located it suitable 
intervals along the track, as may be convenient for the run, 
The stationary engine drives by belt the horizontal shaft, 
| carried in bearings, enclosed in a metallic tube or casing, 
| beneath the roadway, and extending across the track: close 
| alongside whereof a covered box is sunk in the roadway, en 
| closing a wheel, so shaped as to connect with the winding 
laxle of the tramway car, and thus give the requisite motion 
On the arrival of a car at any station, the spring bar 
rels are quickly wound up by the engine. 

It has been computed that the actual tractive force, requi. 
site to overcome the resistance of a street car weighing gross 
5 tuns, is 60 Ibs. on the driving wheels, corresponding to 720 


24 lbs. and 288 


lbs. respectively correspond to a gross weight of 2 tuns; and 
in like proportions for intermediate weights. So far as pre- 


vious experience goes,a spring 6 lbs. in weight, exerting a di- 
rect pressure of 105 lbs., may be taken to represent the maxi- 
mum in size and power of such steel springs. Under the 
stimulus applied by M. Leveaux’s researches, the steel manu. 


| facturers of Sheffield, by special and improved plant, anneal- 


ing ovens, and appliances, have turned out springs 50 to 60 
feet long, capable when duly coiled of exerting a pressure of 
without permanent set. In France, also, 
steel driving bands, with great elasticity, are made,100 yards 


| in length, so that the question of the possibility of obtaining 
| springs of the requisite size and power is practically solved 


M. Leveaux has had all the necessary mechanism and ap- 
pliances made by a well known firm of engineers, so as to 
fit up a tramway car or cars for actual trial upon some of 


the lines of metropolitan tramways in London: for which in- 


| deed, the arrangements are now nearly complete, so that the 


practical working of the system will speedily receive a thor- 
ough public demonstration. We have ourselves had oppor. 
tunities of seeing the potentialities of the principle, both in 


| the model and full working size; and even in view of the 


sweeping change in the tramway system which is involved 


| in its complete success and adoption, we cannot withhold the 
| conviction that all the important practical difficulties havo 


been effectually surmounted, reducing its practical realization 
to mere matters of detail, The working of the springs is en- 
tirely free from noise, perfectly smooth, easy, and effective, 
and completely under control, for application, cessation, and 
reversal.—Jron. 


+ 


Wood Cutting by Electricity. 

Professor Barnard, of Columbia College, writing to the 
New York Times, as an item of recent scientific news, says 
that the Abbé Moigno, in a recent number of his periodical, 
entitled Les Mondes, describes an invention which, he says, 
has recently been patented by Mr. George Robinson, of New 
York, for sawing wood by an entirely new, and what seems a 
sufficiently odd,process. The proctss consists in substituting 
|instead of the saw a platinum wire, heated white hot by 
means of an electric current, etc. 

The original account of this invention was published in 
the ScrENTIFIC AMERICAN, June 22, 1872. It was patented 
here in May of the same year. 
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Machinists in the Navy. 


A regulation circular has just been issued from the Navy 

Department, defining more clearly the qualifications requisite 

for the position of machinist in the navy, as well as the pay 

and duties. There are three ratings established, namely, 

‘ machinist, boiler maker, and coppersmith. The last two are 

on a level, so far as pay is concerned, and promotion lies 

from these grades to that of machinist, when sufficient pro- 

ficiency is shown. Candidates for any position must be be- 

tween the ages of twenty and forty years, and must success- 

fully pass an examination in the presence of the command- 

ing officer of any rendezvous or recruiting station, as to 

qualifications. There is also a medical examination, touching 
physical fitness, to be undergone. 

Boiler makers and coppersmiths are examined solely as to 
their suitability for such special ratings. A machinist must 
be able to read and to write with sufficient correctness to 
keep a steam log of his watch. He must know the names of 
the various parts of a marine engine; understand the uses 
and management of the various gages, cocks, and valves, the 
mode of raising steam and starting and regulating the action 
of the engine. He must also know how to ascertain the 
hight and density of water in the boilers; how to check 
foaming, regulate the quantity of injection water, to guard 
against water in the cylinder, and against all dangers to the 
generators; understand what measures are to be taken in 
cases of hot journals; and, in short, know how to act upon 
the occurrence of any of the ordinary casualties of the en- 
gine room. In matters of repairs, the candidate is to be exam- 
ined on the ordinary overhauling and repairing of machinery, 
the packing of the various joints and rods, grinding of 


United States Circuit Court, Distriet of Maryland. 


PATENT GLASS FURNACE.—FREDERICK G, SCHAUM ADMINISTRATOR OF FRED- 
ERICK SCHAUM, DECEASED, 08. CHARLES J. BAKER, ¢f al., TRADING A8 


BAKER, BROS. & CO, 

An assignment by a bankrupt carries with it all patent rights which the insol- 
vent owns at the time of making the eee’ oe coma net include his in- 
chgate rake $0 on exiee on of a patent under the law 0: . 

The plaintiff proved that his intestate. Frederick Schaum, was the first and 
original inventor of certain new and useful improvements in the construction 
0! furnaces, for which letters patent were nted to his said intestate 
on the 2th of April, 1954, application therefor having been made on the 7th of 
June, 1858. That said letters nt were extended to plaintiff, under the act 
of 1836, section 15, on the 23d day of April, 1868. 

The improvement claimed was the making of the external and internal con- 
figuration of the breastwork of the furnace wall with re-entering portion, so 
as to partly embrace the pots, and e room for additional or extra teaze 
or ring holes. That the defendants had, during a period of fourteen months, 
constructed and used furnaces embodying the con ration of the breast 
wall, as described in said letters patent, was not denied. 

Plaintiff offered evidence to prove that, by the use of the said improvement, 
one third more wall could be made at the same expense, which was denied by 
defendants. Plaintiff further proved that the said improvement was exten- 
used by the defendants and others. 

Defendants proved , in 1856, plaintiff's intestate applied for the benefit 
of the insolvent laws of the State of Maryland, and executed an assignment of 
all his property, estate, rights,and claims to William Geo. Read, his perma- 
nent trustee, for the benefit of his creditors. 

Defendants further proves that the said firm of Baker, Brothers & Co. was 
formed in July, 1872,the suit having been instituted in November, 1873. 

‘ The Court, ‘on. Wm. Fell Giles, Judge, gave, among others, the following 
nstructions: 

1. That the patent of Frederick Schaum was for two purposes. The con- 
struction of glass furnaces, by making the external and internal configuration 
of the breastwork of the furnace wall with the re-entering portions, so as, 
first, to partly embrace the pots; and, secondly, to furnish room for 
tional or extra teaze or ring holes, more than were to be found in the glass 
furnaces known and constructed at or before the date of the patent. 

2. That the plaintiff was entitled to recover, if the jury should believe that 
the plaintiff's intestate was the first and original inventor of a new and useful 
improvement in glass furnaces, for which he received letters patent, and that 
said letters patent were extended to the plaintiff, the administrator of the ori- 
gael patentee, then deceased; and should further find that the defendants 

ad, since the granting of said extension, and since July Ist, 1872, constructed 
and used a gl rnace or furnaces, substantially embracing the improve- 
ment described in said letters patent. 

3. That in considering the question of utility in the preceding instruction, 
the jury are instructed that the fact of extensive use by defendants and others 
is evidence of such ut ~% 

4. That if the jury believe that plaintiff's intestate, Frederick Schaum, in 
1856, applied for the benefit of the insolvent laws, and made an assignment to 
his permanent trustee, the plaintiff is not entitled to recover for breaches of 
the original patent. 

The defendants also offered the following prayer, which the Court rejected: 

That if the jury find that the said Frederick Schaum applied for the benefit 
of the insolvent laws of the State of Maryland in 1856, and that William Geo. 
Read was duly appointed his trustee, then all the interest of said insolvent in 
said patent, and his right to an extension, passed to said trustee, and the 








valves, putting on hard and soft patches, putting in and 
plugging tubes, an? all other work required in the manage- | 
ment of marine engines. 

The regular pay of a machinist is $75 per month; of a | 

boiler maker, $40; and of a coppersmith, $40. To this is | 
: added $109 per year rations, and $18 extra per President's | 
order; so that the aggregate annual salary of a machinist is | 
$1,027, and of a boiler maker or coppersmith is $607. 

The relative position of men eulisted for the above grades 
is that of petty officer—about the same as non-commissioned 
officer in the army. The duties are regular watch in the 
engine and fire room, managing the engines and boilers (of 
course, under the direction of the regular engineer officers of 
the ship). The pay is higher for machinist than that of any 
other petty officer; and, when it is considered that quarters 
are found, the recipient having only to supply his mess and 
uniform (which may be doue at a very moderate sum), it will 
be seen that every opportunity is afforded for saving, 

Cruising vessels on regular squadrons are at sea for a large 
proportion of their time, when no chance exists for spending 
money. In port, a moderate amount of liberty is granted 
to those whose duties do not interfere with the privilege. 
There is en excellent system of allotment in the service, 
whereby a man, before he leaves home, may authorize the 
paymaster of the station nearest his domicile to pay, to his 
wife or friends, a certain proportion of his pay. This | 
amount is then out of his control, and will be deducted from 
his salary by the paymaster of his vessel 


DECISIONS OF THE COURTS. 








. United States Circuit Court.---Southern District of 
New York. 





PATENT BREFRIGERATOR.—THE LYMAN VENTILATING AND REFRIGERATOR 


COMPANY 04%. WILLIAM LALOR. 
[Decided September 10, 1874.) 
BLATCHFORD, J. : 


This suit and several others are brought on reissued letters patent granted 
to Stephen Cutter, March 10, 1874, for an ‘improvement in methods of cooling 
and ventilating rooms.*’ e title to this patent is vested in the plaintiffs for 
the whole of the Unite. States, except the eastern district of New York, ard 
that part of the city of New York lying westerly of Broadway and Fifth ave- 

+ nue, and a few counties in New Jory the title for such excepted territory 
being vested in the Lyman Patent Refrigerator Company. The original let- 
ters patent were granted to Azel 8. Lyman, as inventor, March 25, 1956, and 
were extended for seven years from hh 25, 1870, and were reissued to Ly- 
man, December 26, 1871, and were then assigned to said Cutter, and reissued to 
him, a8 above stated, March 10, 1874. 

The first claim of the reissue sued on 1s in these words: The combination of 
a descending conduit or cold air flue, or either, with a reservoir for contain- 
ing oomeg substantially in the manner and for the purposes de- 
scribed his claim differs only in the addition of the words “‘or either” 
from the first claim of the reissue of 1871. The first claim of che reissue of 
iS7]_ was sustained in two sults in equity, on final hearing: one before Judge 
Hall, in the northern district of New York, in March, 1872 (L: va. Myers) 
and the other before Judge Benedict, in the eastern district of New York, in 
Janaary, 1874 (The Lyman Patent Refrigerator Com ve. Oswald.) Inboth 
of those suits it was sustained against the alle r invention of Thad- 
deus Fairbanks, a patent for which was 4p lied for ge tember 5, 1846, and re- 
jected Pebruary 6, 184), and withdrawn “ss Zi, 1847. mg after such with- 
drawal, john C. Scheoley obtained from Fairbanks, for the sum of five dol- 
lars, an assignment of Fairbanks’ alleged invention, and an application was | 
—_ made for a patent for it, and a patent was granted to Schooley, as as- 

nee of Fairbanks, August 12,196. Judge Benedict,in the case against 

. Oswald, says: Loy T show that Fairbanks abandoned his invention long 

prior to the issue of the patent upon it. His application for a patent, made in | 
1M6, was rejected on the Zith of aly. 1347, and he then withdrew his applica- 
tion. No subsequent effort to ob a patent or preserve his invention or to 
put it in use appears cver to have been made by him. The nt for the in- | 
on, ee issued August 12, 1856, was obtained by one Schooley, | 
assignee of Fairbanks, who obtained an i of the invention from 
Fairbuoks for the sum of five dollars, nearly ten years after the withdrawal of 
te application aad abandonment of the invention by Fairbanks, the inven- 
To this it may be added that, on the. present motion 
referegce to the invention of F Peceont the aay | Mise Parent 
(Office and an affidavit by schooley, sho ing the f ing facts. It is not 
refri " | 








shown that, prior to the date of the yiaan, much less prior 


to the date of Lyman’s invention, a gerator was } 
em ying what was set forth in the lication of Fairbanks.” The alleged | 
invention of Fairbanks, as anticipati yman, must, therefore, be laid out of 
view. Asregards anything chown in the original lication of Fairbanks, 


mot F 
made in 184 and rejected and withdrawn | 
written description of a machine, aii i E_ iby Geowtnen white tes 
not been given ty the pablic, does not constitute an invention ‘within the 
¢ meaning of the patentiaws. Evidence sucha in was does 
‘ not show, of itseif.a prior invention. Such a description has not the 
effect as & printed publication. It the essential quality of such publica- 
To tion ; for, even though deposited in the Patent Office, it is not designed for 
general circulation, nor is it accessible to the gen y 
Aeposited for the special purpose of being «: and passed upon by ‘the 
“alent, Office, and uot that it may known to the public? Al 
though jf may incidentally become known, the deposit of itis not a publica. 
tion of it, within the —— of the statute or the la Moreover, although 
fu one skilled in the 


the description may be so 
hich it appertains to construct whet {i does not attain the 
embodied in a 


goopans ma as e cepanser of it 
capable of usefu: ration (fhe Northwestern Fire Extinguisher Com- 
Oficial Gazette ot 


0) 
> . Th : y 
Patent thee Poiladelpale: Fire Extinguisher Company, 6 
n anewer tot 
sventanus ae oor pease motion for injunction, various other alleged prior 
: ¥« carefully considered all the matters in these cases 
of option tha: dhe injanction asked fer must be aremted a6 to the iret claim 


(John J? A and Mdward J. Cramer, for the 
} By r, Plaintiffs. 
Ateaara N, Dickerson aa, Charles C. Seaman, Jr .,ior the defendants.) 





same | 


plaintiff is not entitled to recover. 
Verdict for plaintiff. 


T. Alex. Seth and Harry E. Mann, for plaintiff. 
Fred. W. Brune and Fred. J. Brown, for defendants. 


Recent American and Foreign Patents. — 


Improved Trap and Cesspool Cover. 

John Peter Schmitz, San Francisco, Cal.—The object of this inven- 
tion is to provide a combined trap and cover for cesspools, to pre- 
vent foul air or odors escaping from the sewers. The frame or trap 
case is arranged to be on a level with the sidewalk, resting with its 
rim on the wall of the cesspool, its lower end sloping, and having a 
solid rim whereon the smooth flap, with its elastic lining, forms: a 
tight joint when held up by a weight which is detachably connected 
with it. 














Improved Wheel. 

Henry Gwynn, Baltimore, Md.—This invention relates to certain 
improvements in wheels, and it consists in a socket plate cast in one 
piece with the shell or hub, and having triangular sections, forming 
sockets which are deepest and widest at the point where the spokes 
are introduced, in combination with an annular plate and nut, and 
the spokes having inclined ends and sides. 

Improved Cultivator. 

James M. Holladay, Twyman’s Store, Spottsylvania county, Va.— 
This invention relates to certain improvements in cultivators, and it 
consists in the peculiar construction of right angular standards in 
combination with a metallic frame of double bars and break pins for 
fastening the said standards therein. It consists further in the pecul- 
iar construction of an adjustable bifurcated draft hook, and a brace 
on draft bar, in combination with the frame end standards. 

Improved Stove. 

Alexander Hamilton, Cresco, Iowa, assignor of one half his right 
to Aug. Beadle and Benj. Huntting,same place.—In this stove, straw, 
hay, or grass may be packed or compressed so as to burn slowly, and 
thus be profitably utilized asafuel. Insideisa press follower adapted 
to be raised up to the top of the fire chamber, and receive fuel under 
it from a tubular feeder, and then be forced down on the fuel to 
press it into a dense mass. Shafts are provided for raising and low- 
ering both the follower and the grate, and have a ratchet and pawl 
upon the outside of the stove to hold them at any required point. 

Improved Child’s Carriage. 

Charles F. Lauer, Pittsburgh,Pa.—This invention consists of a front 
bolster for a carriage for children, having a vertical socket in the 
center with a coiled spring in it, contrived for affording the necessary 
elasticity for the easy working of the carriage, and also for allowing 
the necessary oscillation of the front axle for running over uneven 


Improved Watchman’s Time Check. 

Theodore Hahn, Stuttgart, Germany.—This invention consists of 
the arrangement of a dial in connection wi disk, rotated by the 
action of the keys at the various stations a ratchet wheel at the 
underside of the same, to produce the forward motion simultaneous- 
ly with the action of the keys on the spring-marking devices. 

Improved Mechanical Movement. 

Robert E. Brand, of Plainfield, N. J.—This is a mechanical move- 
ment by which rotary motion may be readily transmitted from the 
driving wheel of a machine to an upright shaft placed in position 
under any angle of the quadrant, for the purpose of being used in 
hat ironing, polishing, and similar machines. 

Improved Apparatus for Loading Cars and Vessels. 

George Barclay, Fayette, Mich.—In carrying the freight up an 
iuclined plane, the forward wheels run from the machine on to a 
platform, while a raised or curved portion of the track prevents the 
rear wheels from following. When the truck reaches the top of the 
incline, the rope ceases to draw it forward, and after it is discharged 
the rope will tip down the back end to allow the forward wheels to 
regain the track. 

Improved Machine for Rounding Leather, 

Laken D. Williams, Bethel, Ky, assignor to himself and James 
E. Letton, same piace:--One of the two standards is made low, and 
to it is hinged a bar, the ends of which are bent downward nearly at 
right angles to meet the ends of the posts. The other end of the bar 
is rabbeted upon both sides.to form a tenon, which enters a vertical 
slot formed in a higher post, where it is secured by a key. The jour- 
nals of an upper roller revolve in Half bearings in slots in the bent- 
down ends of the bar. 

Improved Windlass Water Elevator, 

George G. Howe and Silas L. Heywood, Faribault, Minn.—The in- 
vention consists in a chain wheel, formed with a double rim, con- 
nected by cross bars, and having alternate high and low ribs or lugs 
formed upon its sides, and arranged in pairs, to give a zigzag direc- 
tion to the chain. There is also a double pawl, arranged with a 
ratchet wheel attached to the shaft that carries the chain wheel, to 
cause the said pawl to be shifted by the tilting buckets. To the 
upper edge of the buckets is attached a metallic ring cap, to prevent 
the mouths of the buckets from being worn by the wire, and to 
cause said buckets to move more readily when being tilted. 

Improved Bailway Car Brake. 

Moses P. Kimball, Randolph, Mass.—Two sleeves work loosely upon 
the axle. Upon one end of the sleeves is formed a part of a friction 
clutch, the other part of which is attached to and revolves with the 
axles, By this construction, when the sleeves are moved up to the 
clutch, they will be revolved by friction, and will wind up chains 
applying both brakes. 

Improved Lock Spindle. 

Albert Kirks, Canton, Ohio.—This invention is a combination of a 
spindle having a double conical form at or about the center, and 
recessed laminge of the safe door with elastic packing rings, applied 
to said spindle on opposite sides of the point of largest diameter. 
This prevents breaking open the safe by introducing gunpowder in 
the door. 

Improved Horse Hay Bake. 

Samuel G. Hurlbut, South Union, Ky.—The heads, to which the 
spring tines are applied, are pivoted to a rock shaft, operated by a 
lever mechanism, so that the tines may be raised and the hay dumped 
by the driver. The rock shaft is provided with guide plates, sc that 
the heads may be thrown to either side of the shaft. A stop flange, 
at the rear end of each guide plate, defines the angle of greatest in- 
clination of heads and rock shaft, while a spring pin and hand lever, 
operated by the driver, locks in perforations of the guide plates and 
secures thereby the heads and tines at any suitable angle to the rock 
shaft. 

Improved Nut Lock. 

Finis L. Bates, Carrollton, Miss.—This nut has a screw thread which 
does not extend through the nut, but acts as a smoother to cut the 
outer threads from the bolt and bind the nut. 

Improved Device for Multiplying Motion. 

Francois Marie Eugene Helmer, Nancy, France.—This invention 
consists in a means for multiplying motion by utilizing the increased 
velocity of a secondary rotation produced in a sliding connection 
moving on one side in a guide attached to an actuating axis, and on 
the other in a guide at right angles to the first, upon an axis placed 
in a different plane from the first. The sliding connection is of such 
construction as to keep the two guides at the same angle to each 
other, by means of which the two guides revolve in the same direc- 
tion with the same velocity. The connection also runs a circumfer- 
ence, the diameter of which is the distance between the axis of the 


| two guides, and with a velocity twice that of the said guides and 


actuating shaft. 
Improved Heel-Polishing Machine. 





Charles H. Helms, Poughkeepsie, N. Y.—Upon vibrating a bar back 


surfaces. The sockets, together with the clips, embrace the axle and | and forth, arms are moved over the surface of an arch, which gives 


the arms for bolting the bolster to the frame pieces, and are all cast | 


in one piece. The socket is so contrived that a single spring serves 
for affording the elasticity and for laterally supporting the body. 
Improved Hod Elevator, 


William Mullen, New York city.—This is a sliding elevator frame } 


the polishers a corresponding motion on the heel. The heel is raised 
up to the polishers, when the shoe has been affixed to the slide, by 


| means of a foot lever. The arch and arms are heated to a high tem- 


perature, and the polishers are raised to the desired temperature by 
heat conductors therefrom. The heel is held rigid while receiving 


with top cross bar and lateral side arms, supporting, at suitable hight | the polish. 


above the lower end of the sliding side bars, longitudinal connecting 
bars with forked and inclined hod-supporting pieces or carriers. The 


Improved Bock Drill. 
William Hoar, Floyd, lowa.—The main portion of the drill is 


last are suitably concaved along the recessed parts for bearing the | attached to the shank by means of a socket and screw. A section has 


collars attached to the hod shanks, and admitting the ready swinging 
of the hods away from or on to the elevator frame. 
Improved Heating Stove, 

Edward E. Gold, Brooklyn, N. Y.—This is a fireplace heater adapted 
for use as an ordinary stove. The fire pot is surrounded by large 
vertical tubes extending through the top and bottom plate for heat- 
ing air. A curtain extends from the top plate nearly to the bottom 
plate, between the tubes and the outside plate, for causing the heat 
to pass from'the upper part of the fire space and the heating tubes, to 
which it first rises, down along said tubes to the bottom before escap- 
ing from them, so as to heat the tubes and the air passing through 


ated doors, whereby it can be used for an open or closed fire. 
Improved Glass Furnace, 

Samuel Richardson, Brooklyn, N. Y.—The two compartments of a 
double glass melting furnace are made in a singie stack by separating 
the ordinary furnace with a double partition, with an air space for 
keeping one side cool while the other is hot. There is a passage 


through the floor of the oven to a pit below, for receiving the glass } 
board, and also a cam lever, to raise it up and hold it by a button. 


| which escapes from the pots, and a passage in the. floor leading to the 


| 


part. 
Improved Whip Socket, 


Henry A. Matthews, Waterbury, Conn.—This invention consists 


pit. By making the furnace double, it euai.es the temperature in 
| one part to be lowered greatly for tempering the melted glass suita- | 
| bly for working properly, while a higher heat is maintained in the 
| other for melting the glass, thus enabling the melting to be carried 
on in one part while the working of the glass is going on in the other 


| 


| with an actuating rock shaft by means of a wrist pin and vibrating 
| arm, the latter having a slot in its free end in which the pin works. 


The object of the invention is to distribute the wear or friction inci- 


}a long mortise and a wing on each side, secured by a tenon, which 
| extends half way through the mortise, and fills it in length and width. 
| Through each of the wings are two mortises, which receive each a 
| gib and key. The outer ends of these mortises are made angular, and 
| the gibs are made to fit, so that they cannot work longitudinally 
| when the keys are driven, while angular portions serve to hold the 
two wings together. The wings as well as the main part have each a 


cutting edge with right-angled lips. 
Improved Ironing Machine. 
George Francis Perrenet, Rockport, Tex.—The ironing board is 


= | arranged to 1eciprocate in ways, said board having one end con- 
them. Said heater also has a wide open front, with sliding illumin- | e Ay > bene a 


nected by a chain to a drum, and the other end similarly connected 
to another drum. The chains pass over a guide plate, which keeps 
them from interfering with the driving shaft. These drums are 
mounted on a tilting frame. Stops alternately strike a lever on 
opposite sides, tilt the frame so as to bring first one pinion and then 
the other into connection with a spur wheel. The iron is connected 
to arms mounted on a post, so as to move up and down to some ex- 
tent, and has a spring and a lever to pull it down and press it on the 


Improved Sewing Machine. 
Chaim Groubman, Odessa, Russia.—The needle bars are connected 


| dent to such connection of the needle bar and rock shaft arm over 
a larger surface, and to furnish a guide for the needle bar in its reci- 
procating movement. Two rectangular blocks are pivoted on the pin 


| 
| of spring hooks, combined with the socket, and contrived to hook it | of the needle bar, one of which slides vertically in a groove of the 
double head cf the machine, and the other in the slot of the arm of the 


| to the dash-rail detachably. The said hooks are made of 
| aprings of flat metal attached to side of the sucke ’ 









DECEMEER 19, 1874.} 


Business and Personal. 


The Charge for Insertion under this head is $1 a Line. 





Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. 

Wanted, Foreman—One who thoroughly under- 
stands the manufacture of Planing Mill Machinery. Ad- 
dress, with references,M.B.Cochran & Co, , Pittsburgh, Pa. 

Iron Planer Wanted—2nd hand—in good order, to 
plane from 8 to 5 feet. State lowest cash price, how long 
used, and what tools can be had with it. Address White 
Manufacturing Company, Bridgeport, Conn. 

For Sale—One second hand Gear’s Paneling, | 
Moulding, Carving, and Dovetailing Machine. M. B. | 
Cochran & Co., Pittsburgh, Pa. 

F. W. Hopkins, Wilmington, Del., makes Machines 
for Pulverizing Manure, &c. Satisfaction, $100. | 

The manufacturer of Waterproof Leather made 
of Leather pulp,said to be manufactured in Massachusetts, 
will please send particulars and price to E. Forum, care of 
Todd & Co., Lock Box 86, New Orleans, La. 

The Best made Match Splint Machine in the U.58. 
for sale at a bargain. Ap»ly atonce. H. M, Underwood, | 
Kenosha, Wis. | 

“Scientific American,” from September, 1846, to 
December, 1871, for Sale. Address P.O. Box 5620, N. Y. 

E. & B. H. asks for a Gas Heater or Cresset, to | 
heat the inside of barrels while being made. Address Box | 
773, New York City. 

Every metal worker should have a Universal 
Hand Planer. For Catalogue, J. E. Suitterlin M’f'rg Co., 
Duane Street, New York. 

Notice—500 Agents wanted. New articles of merit 
for housekeepers—used every day, or 1500 hundred times a 
year. G. J. Capewell, Cheshire, Conn. 

John W. Hill, Mechanical Engineer, Dayton, Ohio. 
Drawings, opinions, and advice. 

The Mystic Puzzle, or the Yankee’s Dream, sent 
by Mail. Address, with %cts., F. & J. Barnes, Rock 
ford, Il. 





Scientific 

Danburg, Wilkes Co.,Ga.—Makers of Small Agri- 
cultural Engines will please send me Price List and De- 
scriptive Cireular. D. B. Cade, Jr. 

Magic Lanterns and Stereopticons, all sizes and 
prices. Views illustrating every subject for Parlor Enter- 
tainment and Public Exhibitions—a profitable business 
for a man of small capital. Catalogues free. McAllister, 
Man’f’g Optician, 49 Nassau 8t., New York. 

Direct Steel Castings—Solid and Homogeneous. 
Tensile strength 7 thousand Ibs. to the square inch. An 
invaluable substitute for expensive forgings, or fron Cast- 
ings requiring great Strength. For Circular and Price 
List, address McHaffee Steel Co., cor. Evelina and Levant 
Sts., Philadelphia, Pa. 

Salamander Felting— Leading manufacturers pro- 
nounce Salamander Felting the only indestructible and 
best non-conducting covering for all heated surfaces. 
A. G. Mills, Manager, 23 Dey St., New York. 

Steel Lathe Dogs, 14 sizes, and7 sizes of Steel 
Clamps. The Best and Cheapest. 


Saw Ye the Saw ?—$1,000 Gold for Sawmill to do 
same work with no more power Expended. L. B. Cox & 


| Co., 197 Water 8t., N. Y. 


Electric Bells for Dwellings, Hotels, &c.—Most re- 
liable and cheapest Hotel Annunciator. Cheap telegraph 
outfits for learners. Instruments for Private Lines, Gas 
Lighting Apparatus, etc. J.H.Hessin, Sec. ,Cleveland,O. 


Portable Engines, new and rebuilt 2d hand, a 
specialty. Engines, Boilers,Pumps, and Machinist's Tools. 
I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality—Whitins- 
ville Spinning Ring Co., Whitinsville, Mass. Send for 
sample and price list. 

Best Philadelphia Oak Belting & Monitor stitched. 
Cc. W. Arny, Manufacturer, 301 & 308 Cherry St. , Philadel- 
phia, Pa. Send for new circular. 

Buy Boult’s Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B.C. 
Mach’y Co., Battle Creek, Mich., Box 227. 


For First Class Steam Boilers, address Lambert- 





Price only three dollars—The Tom Thumb Elec- 
tric Telegraph. A compact working Telegraph Apparatus, | 


for sending messages, making magnets, the electric light, | for Fuel. 
Can be put in | light Machine Work and Brass Founder, 117 & 119 Mul- | 


giving alarms, and various other purposes. 
operation by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach & Co., 263 Broadway, New York. 

For full description of the most useful and amus- 
sing article in the world, for a present, address, with 
stamp, W. F. & J. Barnes, Rockford, Il. 

Wanted—A practical Machinist, as Superintendent 
in a large Manufacturing Establishment in Philadelphia. 
He must have had some experience in all kinds of Iron 
and Wood Work; be able to design work and direct men. 
None but a first class man need apply. Address P.O. Box 
1769, Philadelphia, stating age, where last employed, refer- 
ence, and expected salary. 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh, Pa. 

Engines and Boilers a Specialty—ist class; new 
patterns; late patents; reduced prices, Plain and Cut-off 


Hor’] and Vert’! Engines; Hoisting Engines; the celebra- | 
ted Ames’ Portable Engines; Boilers of all kinds; Climax | 
Large | 


Turbine; and the best Saw Millin the market. 


stock always on hand. Hampson, Whitehill & Co,, 8 | 


Cortlandt St., New York. Works at Newburgh, N.Y. 
Pratt’s Liquid Paint Dryer and White Japan sur- 


passes the English Patent Dryers and Brown Japan in 


color, quality, and price. Send for descriptive circular to 
A. W. Pratt & Co., 53 Fulton Street, New York. 

Rue’s “Little Giant” Injectors, Cheapest and 
Best Boller Feeder in the market. W.L. Chase & Co., 
98, %, 97 Liberty Street, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, &c. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and Gas 
Pipe Co., Providence, R. I. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frisbie & Co., New Haven, Ct. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 


Scale in Steam Boilers.—I will remove and pre- | 


vent Seale in any Steam Boiler, and make no charge until 
the work is found satisfactory. George W. Lord, Phila- 
delphia, Pa. 

For the best Cotton Cans and Galvanized Fire 
Pails, address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co,, Providence, R.-1. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
23 Murray St., New York. 

For the best Portable Engine in the world, address 
Baxter Steam Engine Co., 18 Park Place, New York. 


Mining, Wrecking, Pumping, Drainage, or Lrriga- 


ting Machinery, forsale orrent. See advertisement. An- | 


drews’ Patent, inside page. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Brown's Coalyard Quarry and Contractor’s Appa- 
ratus for hoisting and conveying materials by iron cable. 
W.D. Andrews & Bro., 414 Water St., New York. 

Deane’s Patent Steam Punip—for all purposes— 
Strictly first class and reliable, Bend for circular. W. L. 
Chase & Co., % & 97 Liberty 8t., New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Surface Planers, @mall size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

The “Scientific American” Office, New York, is 
fitted with the Miniature Eleétric Telegraph. By touching 
little buttons on the desks of thé managers, signals are sent 
to persons in the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwellings. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co. , 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor, of Plymouth and Jay, Brooklyn, N. Y. 

Eames Patent Molding Machines, for Metal Cast- 
ngs. Saves fully one third in cost of labor of molding, 
and secures better work than the ordinary method, For 
Circulars, address P, & F. Corbin, New Britain, Conn. 

The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power in the 
United States. Send for circular. W. L. Chase & Co., 
% and 97 Liberty St., New York. 

Peck’s Patent Drop Press. For ci address 
Milo, Peck & Co., New Haven, Conn. sera 

Small Tools and Gear Wheels for Models. List 
free, Goodnow & Wightman, 23 Cornhill, Boston, Mass. 


ville Iron Works, Lambertville, N. J. 


Wanted for all Steam Boilers—A great economizer 
Send for Circular. George E. Parker, Manf’r of 


berry St., Newark, N. J. 
Diamond Carbon, of all sizes and shapes, for 
| drilling rock, sawing stone, and turning emery wheels, 
also Glaziers’ Diamonds. J.Dickinson,64 Nassau St.,N.Y. 








Ie CF SS 


| (1) C. C. asks: Is there any way to rendez 
| silicate of soda insoluble, so as to resist the action 
| of rain water? A. Thereisno known method for 
| this, 

| 


| (2)C.L.W.asks: What will neutralize the ef- 


| fect of nitric acid upon clothing? A. Aqua ammo- 
| nia, if promptly applied. 

Will two electro-magnets (the two unlike poles 
being opposite) attract each other with more force 
| than one electro-magnet will attract a piece of iron 
with? A. No, if the other conditions are the same. 


D. asks: How am I to proceed to 
electroplate in iron? A. Use the protosulphate or 
| neutral chloride of iron, with an iron electrode. 


| (4) T. B.C. asks: 1. Has a steam 
| ever been constructed so as to be heated by elec- 
tricity? A. No. 2. My idea isto have coils of pla- 
tinum wire traversing the boiler and attached to 
batteries of sufficient power to generate the heat. 
| Is this practicable? Can sufficient heat be genera- 
| ted? A. Your idea is totally impracticable. 

(5) W. M. asks: Can you tell me why the 
English telegraphs are run on the open circuit and 
the American on the closed circuit, and which is 
the most economical? A. The original telegraph in 
England was the Cooke and Wheatstone’s needle 
| telegraph, which was worked by reversals of the 
poles and necessitated the use of the open circuit, 
with batteries at each station. When the Morse 
| came into use, they still adhered to the open circuit 

feavure. In this country, the open circuit plan has 
| been used quite extensively, and is still employed 
to work the duplex and quadruplex systems. The 
| open circuit plan is the most economical. 

(6) W. F. W.asks: How can I become a 
| good practical architect? A. The best way is to 
serve a regular novitiate in the office of an archi- 


' 
| (8) C. 


tect of good standing, in which you will become ac- | 


quainted with the requirements of the profession, 
| and have access to his library. 

(7) M. B. asks: 1. What would be the width 
| of the torrid zone if the axis of the earth were 
inclined 30° instead of 23°5°? A. 
| The sun’s greatest declination is 23° 27’ 25’, and is 
| diminishing 44 second annually. 2. We are situated 
at about 40° north latitude. As the sun never gets 


| farther horth than the Tropic of Cancer, why is it | 


| that the sun appears to rise north of us in the sum- 
|mer? A. At the summer solstice, in latitude 40°, 
| the ecliptic meets the N. E. by E. horizon. 
(8) C. H. A. asks: 1. How is the sphericity 
of the earth proved by the appearance of clouds on 
| the horizon? A. Lines of true level are curved, 
| and differ from straight sight lines of apparent 
level one eighth of an inch in a sight of one eighth 
|} of amile. 2. How can it be shown by canal level? 
A. The dip of the horizon at sea when the hight of 
| the eye is three feet is 1’ 42” ; when the eye is eleva- 
| ted 17 feet, it is 4 3”. 
| (9) B.D. R. asks: 1. How many times does 
| the strongest magnifying glass now known magni- 
fy? A. 100,000 diameters. 2. Could such a giass be 
used as ordinary eye glasses or spectacles? A. You 
| can wear a pair of magnifying spectacles of about 
| 3inches focus. The microscope brings the object 
| nearer to the eye than ten inches, its normal focal 
| distance. A pin hole ina card, or a larger aper- 
ture holding a drop of Canada balsam, or a spher- 
ule melted from glass thread, illustrates this. 
(10) H M. asks: When the air is perfectly 
dry and clear, is sound propagated farther than 
when moisture exists in the air? A. Yes. 


(11) A. B. asks: 1. Is there any difference 
in the kind of electricity obtained from an electri 


Send for Circular and | 
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cal shocking machine, operated by a battery, and | clines them. The address of the writer should al- 
one composed of magnets which are turned by a ways be given. 
erank? A. None. 2. Dothey use a common glass Enquiries relating to patents, or to the patenta- 
plate or cylinder electrical machine for medical | bility of inventions, assignments, ete., will not be 
purposes? A. No. 3. Is agalvanic battery without published here. All such questions, when initials 
any machine for shocking ever employed? I never only are given, are thrown into the waste basket, as 
could feel anything by simply using a battery. A. | it would fill half of our paper to print them all 
Yes; in some hospitals it is exclusively used. | but we generally take pleasure in answering briefly 
A battery of 100 Daniell’s cells is employed. You | by mail, if the writer’s address is given. 
would have got a shock if you had used a battery Hundreds of enquiries analogous to the following 
of a sufficient number of cells, %. How is it that I | are sent : “ Where can the three cylinder engine be 
feel a shock when I put the wires on the shocking obtained? Whose is the best. book-paging ma- 
machine, but not when I simply hold the wires chine? Where can bookbinders’ finishing tools be 
from the battery without connecting with the ma- bought?” All such personal enquiries are print- 
chine? A. Because the passing of the current of | ed, as will be observed, in the column of “ Bu- 
low tension through the primary coil induces elec- | siness and Personal,” which is specially set apart for 
tricity of high tension in the secondary coil, from | that purpose, subject to the charge mentioned at 
which you obtain the shock. the head of that column. Almost any desired in- 
(12) 8. E. 8. asks: If I start from the equa- | formation can in this way be expeditiously ob- 


tor and travel in a northeasterly direction, shall I | “ined. 

finally arrive at the point from which I started? I = 
think that if I kept any course except due east or (OFFICIAL. ] 

west, I should finally reach one of the poles. A. 
You are right. In shaping a course, the middle lat- 
itude between two places is used to look for the 
| difference of longitude, departure, course, and dis- | 
tance in the tables. 
| Where is the Puerco River ? 
It flows into the Rio Grande. 
(13) E. W. asks: If I make a mark, at 1 
| o’clock by a correct watch, on a floor, where the 
| shadow of the corner of a house falls, shall I have | 
a standard to keep the watch correct by? A. The | 
| Sun is right April 15, June 14, September 1, and De- | 
cember 24. Make a noon mark in the meridian and - 





INDEX OF INVENTIONS 


FOR WHICH 


A. In New Mexico. Letters Patent of the United States were 
Granted in the Week ending 


November 17, 1874, 
AND EACH BEARING THAT DATE. 


(Those marked (r) are reissued patents, } 





apply the equation of time from the Nautical Al- | Addressing machine, J. M. Burkert................. 156,977 

manac. Alarm signal, electric, Z. P. Hotehkies............. 156,002 
. Alphabet t : ’ 

(14) C. D. asks: How is asphalt pavement | Alphabet board and block, D. C. Taylor............ 156,950 


- | Alphabet case, Baade & Sangster 
made? A. Itis composed of broken stones, sand, Ash leach. D. J. } a 


and gravel, cemented together by tar, pitch, or bit- | Baie tie, Allan & Burns....... 

umen. . s | Bale tie, H. G. Hutchison....... 
How much pressure per inch is it safe to use in @ | Bale tie, J. N. Smith... 

| boiler of two feet diameter, and 1-16 inch thick? | Barrel valve apparatus, W. H. Lamb 





A. About 25 Ibs. Barrels, making, I. Hogeland....... noehanvichecuan 156,926 
(15) B. F. asks: What is the highest tem- opp _ a Jones. Betosest ab shai e 156,850 
. : Ain’ iis " - . ed, au Or dressing case, M. Crosby........... 156,986 

perature at which water will readily condense | 5.01)’ siectric, z. P. Hotchkiss 7 


steam? A. At any temperature less than that of Bill file, H. J. Frost 
the steam, if enough water be circulated through | Billiard table piano, ( 
the condenser. 


(16) 8. H. D. says: 


Billiard table leveler, T. J. M 
If you put a thermom.- | Binder, temporary, B. J. 





eter in an open vessel of water heated to the boil- | Binder, temporary, L. P, Keech.................... 156,887 
| ing point, it will indicate 212°. If it is in.a boiler or | Bird cage, O- Lindemanm..............-.seveesssenen 187,012 
| other closed vessel, will it indicate more than 212°, rd cage, T. M WOFCOBtEr.........sseresserereeers 157,056 
} . Blind, stop, H. P. and N. C. Moffet.. — 156,987 

provided you have heating surface enough, as in a Boiler attachment, steam, N. Wierd... 157,051 

; ‘ " . . a , ’ , Steam, N. ¥ Ee ae Re . 19 

boiler furnace? A. It can be made to give much soller attachment, wash, J. Haskins (r)....... 6,198 





higher indications, if the water is confined so that | 
it can be converted into steam of greater pressure | 
than that of the atmospliere. 


Boller, wash, L. Fairchild................... 156,844 
Boom crotch supporter, A. E. Small 197,081 
Boot heels, burnishing, H. Grover.................. 156 S48 








MINERALS, ETC.—Specimens have been re- | Boot, button, E. F. . 156,968 
ji - Bottle covers, making, E. K. Cooley............... 156,913 
ceived from the following correspondents,and | Bracelet, E. F. Presbrey..............000e0ecc000000. 186,968 
examined, with the results stated: | Bracelet rings, molding, J. W. Combs.............. 156,881 
} de: Petes , . 
D. W. D.—It is impure brown seaquioxide’ of Brick machine, J Armstrong Se cbeosededUeedicocvece 156,966 
iron.—E. M. M.—Your specimen is graphite.—J. N. | Bridees truss, J. L. Miner.......eceeeeeeseseerenees — 


: : om - | Brush, ) 
—Itis iron pyrites.—M. 8S. W.—It is sulphuret of uae, pated, B. S : 
Bung and vent valve, Beins & Baltzer...... 


zinc, traversed by a thin seam of pyrites.—C. I.—It Burner, gas, 8. Hobson 

is gypsum.—J.W.—Itis clay, with a small percentage | (am slide, Siviter & Houghtaling... OF BNER S = 
of oxide of iron. It would make an inferior paint. | Can tops, oil, G. H. Chinnock.... "156.877, 156.878 
|—V. W.S.—It is a very difficult thing to answer | Car axle box, T. Haynes.... 157,000 


Thiercelin 

















| such questions as yours, when a piece of something | Car axle box, G. Houlton 157,004 
looking like dirt and of hardly the size of a three | Car axle lubricator, C. D. Flynt 156,980) 
cent piece is sent. A piece of reasonable size | Car coupling, W. C. T. Davidson.......... 156,917 
should be sent, with some suitable explanations. | ¢ ar coupling, F. Grainger................ 156,99 
The present so-called specimen is black and green | ©®" coupling, J. J. Lappin,.............. 156,830 
sealing wax, mixed up with nitrate of baryta.—A | ©®" Coupling link, J. B. Stamour,..... . 157,086 
reader sends two specimens, in an unlabeled paste- | ©®" '0f, J. G. Thayer......... . - 156,396 
board box. No. 1 is a silvery looking mineral, in — part ages op y Renkin. |, gre - 156,044 
fan-like needles, with a greasy feeling like soap- > og  daaiiiede r prin bw M. Hale : 156,683 
stone. It is pyrophyllite, so called beeause when Cor belies pate, ?. Faved.............. pene 
heated it swells out to many times its original bulk, | Garpon black, making, A. Farrar (r)................ 6,195 
forming small leaves. It is a silicate of alumina | Carpet stretcher, P. B. Myers....................... 157 Uae 
containing water. No.2 is quartz sand mixed up | Centering device, W. D. Slack, sntdcshsescsenins ae 
with pebbles of brown oxide of iron. Some of the | Chair and lounge, combined, D. Vass............... 156,042 
latter, of a cubical shape, have arisen from the al- | Chair bottom, E. Savoral.......................0.... 156,028 
teration of the yellow sulphide of iron to the brown | Clamp, book, J. W. Beatty.....................4.. . 156,904 
oxide. Gooter, GG, TE. COWGsty. ocsccciccccccccccccscccce . 156,915 

a Cap Cube, Be. Ds BORMGA. 00. ccccccvcccccdccececcccecs 156,972 

J. A. C. says, in reference to an article on Corn shelling machine, H. L. Whitman............ 157,047 
spontaneous combustion in hay : Some persons dis- | “°°” I 1 Se — 
tribute salt plentifully throughout their hay when wae rn te G > ae Oe at Sa: — 
they pack it away, in order to make it more palata- | ¢, ee basen tant ead Vk ot dye oe 
. ryptography, Joseph & Aberle..................... 156,851 

| ble to the stock. Cannot the salt be also suggested | Cuitivator, T. H. Garland......... . 156.847 
as a preventive of spontaneous combustion ?—S. W. | Cuitivator, Markee & Spicer... 157.014 

asks : Is the wood of the bois d’arc or Osage orange | Cultivator, T. W. McDill (r)............. 6,187 
tree ever used in ornamental work?—T. MclI. asks: | Cultivator, hand, French & Prentice 156,919 

| Are there any wire swing bridges?—H. R. E. asks: | Currycomb, W. E. Lawrence....,................... 1970 
How are dies, for making type, cut?—G, E. asks; | Dental plugger, W. M. Reynolds.................... 156,45 

| How do pocketbook makers make the creases in the | P'8tilling apparatus, D. G. Rush... ................ 156,948 
leather of pocket books‘ and what kind of tool is | D0Vetls, forming, E. T. Eddy................. - 156,883 

| used ? ER, By TR. TDG nisc ccccnccncccovcocccedecccee 157,018 

Drying apparatus, Harrison & Savery... 156 849 

COMMUNICATIONS RECEIVED. Elevator, fireman's, J. A. Duggan..... 156,842 

The Editor of the Screntrric AMERICAN ac- | Engine, rotary steam, Hardy & West............... 156 993 
knowledges, with much pleasure, the receipt of or- | E®sines, air and steam, fire, J. B. Van Dyne...... 157,041 
iginal papers and contributions upon the following | ©®&!¢ valve motion, Brandon & Trankle.......... 156,907 
subjects : men ae te ae ee el poling .. 156,908 
— a » -xplosive compound, J. Eibdésoce «++» 157,084 

On Ventilation. By C. A. W. Eyeleting machine, Woodward & Goodson......... 156,902 


On Hydraulic Brakes. By W. M. H. 








Fare register, E. P. and H. H. Loveman............ 157.01% 

On the Phylloxera. By L. W. G. Fire brick, etc., composition, E. H. Richter...... eae 
On Dynamite. By H.C. R. Fire extinguisher, J. B. Van Dyne................. 1574,09 
On Life Insurance. By B. F. R. Fire kindler, J. Commins......................... . 156,984 
On a Hole through the Earth. By B.C. Flower-stand, 0. A. Bingham.. 156,905 
On a Flying Machine. By L. M. Fruit dryer, W. H. Clarkson.. --» 156,911 
On the SCIENTIFIC AMERICAN. By E. G. F. Fruit jelly, A. D. Chase,.......... depesovedecckis . 156,876 
On Sun Spots and Comets. By J. W. F. Fuel, burning water for, H. T. Love. osccecee 157,011 
On Strange Forces in Nature. By G. W. R. Furnace, supplying air to, C. Gearing.............. 156,994 
On Lacing Belts. By J. W. 8. ~ urnace rs a L. Stevens........... 156,955 
_ urnace, hot air, H. | EET 6,140 

On Cribbing in Horses. By B. Furnace hydrocarbon burner, L. Stevens.......... 156,96 


On Tempering Steel Tools. 
| Ona Cut Worm. 


By T. D. L. 
By A. G. C. 


Garter, 8. Chard 





157,910 


Gas retort, W. H. Luce................ce0- . 156,858 
bf ee Sie a St De RR eee Fo Els BHO cb ihe see ccccccveces 

| On Phosphor Bronze. By J. A. B. Grinding colters, Pedder & Abel.................... 157, (26 
Also enquiries and answers from the following : Gun barrel, J. L. Koerr..............00.. . 157,008 
WwW. P. F.—C. E. M.—H. M. H.—S. D. G. N.—B.— | Gun barrel machine, W. D. Squires. -.» 197,004 
R. H. F.—L. L. B.—G. E. W.—C. J. B.—W. H. HH. Gun or pistol, air, H. M. Quackenbush . 156,800 
a Hame, H. C. and C, H. Burr...............s00sss008 156,874 
HINTS TO CORRESPONDENTS. Harrow, G. Palmer.................++005+ occcc cman 157,024 

H Ww, rotary, ’ Pwo 29680 +e eeveee 
Correspondents whose inquiries fail to appear ~earta tigen = _— — = on 
should repeatthem. If not then published, they | Harvester sheaf dropper, P. G. & W. O, Nichols.. 156,041 


' may conclude that, for good reasons, the Editor de- 








He rest, A. 8. Fiske 
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Heaters, radiator for steam, G. W. Blake.......... 156,974 
Hide working machine, E. Fitzhenry...... 156,991 
Hoe, W. M. Faant Le Roy.......+.-seceeseeeceseees 156,981 
Hydrant, J. V. W 156 , 864 
Indicator, station, J. L. BaBer.........-.sesscesees 156, 869 | 
Inkstand, &. Darling 156,840 
Inkstard, S. Walker..... 156, 862 
Jack, lifting, Dungan & Horner (r).. ee 6,134 
Jack, lifting, F.C. Vilbret..........ccccescceeeeesee 158,98 | 
Kaleidoscope stand, C. G. Bush. ........---.seceeees 156,875 
Knitting machine, F. Philip...........s+e-seescerees 156,855 
Knitting machine presser, B. Ward..............+- 151,045 
Knob spindle fastener, E. F. Lincoln............-. 156,982 
Lamp pedestals, glass, J. Brice....,......0ceress+++ 156,976 
Lamp, -treet, Jacobsen & Burger.. . 157,007 | 
Leather, artificial, X. Karcheski 156,836 | 
Letter box, M. P. Nichols...........-.ccseeseseeeeees 157,023 
Lock, permutation, C. P. Bliss...........++++- - 156,906 | 
Loom shuttle guard, Pickles & Pickup 156, os | 
Lubricator, F. 1. Palmer..............-ceeceeeeecee 157,025 | 
Metal working machine, G. L. Jones . 16, 929 | 
Milk gaffe, J. P. SwitZer........ccccccecsecceerseneee 157,087 | 
Milk, treating condensed, N. L. Bishop............ 156, 973 | 
Mill, fruit grinding, T. J. and G. M. Clark.. . 156, 983 | 


ow . 156,985 | 
- 156,895 | 


Mill, quartz, 8. H. 





Millstones, tram staff for trueing, 8. Taylor....... 

Molds, blackwashing, J. W. Harrison.............. 156,999 | 
Motor, electro-magnetic, C. J. B. Gaume......... 156,920 
Motor, magnetic, G. M. Phelps...........-..esceeee 156, M2 
Nail assorting machine, H. G. Thompson.......... 156,898 | 
Nut bars, rclling blanks for, G. Johnson.......... 156,928 | 
Oll, apparatas for refining, R. D. Turner........... 156,899 | 
Ol] vessels, tap for, M. Andrew (1)..........--se00+s 6,141 
Oil cloth, rubbing, Rommel & Crane................ 156,947 
OCunnibus, J. B. Wihte...ccccosccecsccccdervccessvcee 157,048 
Ordnance elevating screw, N. . 157,62 











Ordnance, restraining recoil of, N. Wiard.......... 157,068 

Organ, reed, T. StOddart..........cceeveceecsescereee 156, 957 

Overshoe, rubber, Meyer & Evans (r) 

Oyster salver, A. Baker... .........00+0++ 

Packing, piston, P. W. Richards,................++5 156,859 | 
Pan, Gik, Th. HARK i ccsvcssccccdecsovess 157 ,008 

Pantaloons former, E. B. Viets................seeees 156,900 

Paper-folding machine, C. Chambers, Jr. 156, 982 | 
Peper pulp strainer, G. Gavit..........cccecceceeeeee 156,885 | 
Pegging machine peg box, G. H. Davis............. 156,918 

Pipe, fouatain jet, H. H. Burtom.............s.0.00- 156,979 | 
Planter, check row, J. M. Banker.................6- 156,870 

Pine. a Nb ndocatacnddsssadusdnccuccdecaeass 156 ,836 

, Pe See 157,006 | 
Pew. &.. Dy We cwcedecscccadevevestavecetcts Jeeves LY , 087 

Plow wheel, J. B. Herman Pontis evels-odienetins 156,924 

Pocket, book, banker’s, J. Redlefson... 156,891 

Pocket books, etc., clacp for, F. Hetle: 157,001 

Press, meat and vegetable, E. Wright... 156,866 

Projectile, sub-calibel, N. Wiard..............s0000s 157,049 

Pump, Dale & Mvers.............«++- of j 
Pump, oscillating, J. Smith, ...........0cee.cecceeees 157,083 | 
Pumps. fastening linings in wood, M. Woodhull... 156,901 

Pump piston vaive, ©. Burleigh wae 156,873 | 
Pump rubber valve, G. M. Wienman................ 157,046 

Purifier, middlings, J. Beall. ............csseseceeees 156,970 

Radiator. fireplace, C. Comstock ..............c000 156,912 | 
Mtiatie, WNS6, O.. Wi cc ccscesscsevscccsecesesccs 156,934 

Railway gate, G. W. La Baw................s0...02+- 156,888 | 
Rake, horse hay, B. D. Tabor................ceeceees 157,088 

Refrigerator, J. K. Mills................¢ Rsvetcs<ede 157,019 

Register, fare, E. P. & H. H. Loveman.......... . 1 M3 

Roof plate, iuminating, W. L. Smith, Jr.......... 156,94 

Sash balance, N. J, Skaggs...... 

Sash fasteaer, C. P. Sandford. ..............sceeeees 


Sosh fastener, 





Saw biank, Abel & be sovese 

Saw filing bench, L . Pond... 

Saw gage, B.C. a Lendbivcvenvdccsesdecd shacebbed | 
Saw grinding machine, H. Disston....... | 
Saw mill head block, Pond & McDonough... i | 
Saw mill bead block, *. H. Wait.............. 

Screw machine, metal, F. H. Brown........... 

Seeding machine, Mariay & Weusthoff...... 

Sewing macitine, C. H. MaSon..........ccccseseeees 








Sewing attachment holder, C. H. Waterhouse 

Sewing machine braider, Rickart, Dexter, & Lane. 156, ‘392 | ul 
Sewing machine shuttle, L. Mangus................ 156,983 | 
Sewing machine trixamer, W. A. Springer (r) 6,142 
Bist, B. ChB ycctiieseccovccvncvasscstebitdes - 156,880 | 
Tae, Guth, DW. PF. TCM vd scsicocdhdsdsesscccocs 156,941 | 
Shoe nails, making, J. L, Buxton............0ce00+- 156,909 | 
Shoe uppers, fitting, W + 156,935 
Shot pouch sling, W. W 156,980 | 





Soeccccesesoocees 156,865 
- 156, %1 
. 156,958 


Spikes and nails, heading, T. Wood 
Steak tenderer, D. 
Stench traps, mold the, H.& W 


. Sutcliffe.... 















Still, alcohe!, D. G. Rush............0..cese00s . 156,949 | 
Stockings, knitting, Burson & Nelson........ . 156,838 | 
Stone-cutting tool, H. Cottreli..............-. . 156,914 | 
Stove, Marvin & Vose...........cccesccceecosss eee DH 016 | 
Stove, cook'ng, G. NS Palmer GDucdecdoccsvcee we 6,139 
Stove, magazine, BE Mussey...............00. -- 156,981 
Stove, railroad car, R. F. Rankin........... . 156,944 
Suspenders, I. E. Newton.................-. 156,989 
Series G. Fe WO e dcvcaseccvcyeacaepseedteccce - 156,98 


|e 


Telegraph apparatus, electric, W. Thomson.. - 168% | 
Telegraph, dupiex chemical, T. A. Edisun... . 156,843 | 
Telegraph wires, clamp for, G. A. Beach........... 156,968 
Tee coe, GC. £.. GUOGB: <écnvevsvccsscocdccocese — 996 | 
Thrashing machine, Nichols & Anderson............ 0 | 
Toy, soap bubble, W. A. Harwood.................. ae 
CR Tin Tike NO 00s ccncesondsevescevasacowabets 156,980 | 
Valve, lock-up safety, Wi nwctuaeaianeeadads 157,00 
Valve slide, ( cK supeédmnaenc>edshsroneke 157,027 
Vehicle wheel, T. T. Farlong.. jrasotadatenes ot 156,992 
Vehicle wheel, ty of CER orensersisessscdsessper 157,089 
Vehicle wheel, J. VY. Woolsey......... on, ontinaeten 157,056 | 
Vehicle wheel hub, 8. E. Shute, Jr...........0-000- 156 898 
Vehicle wheel hub, Smith & Cox, ............ccceeee 156,958 | 
Vote-conntiag apparatus, Boner & Fleming........ 156,975 | 
Wagon bodies, holting jack for, W. R. Crane..... 156,916 


Wagon seat, epring, G. H. Spencer 
Washing machine, R. H. Boyd 


Watch dust cap, O. F. Stedman,......... 
Watch regulator, Moseley & Hunter 
Water closet, J. Burns. eoecedecs 
Water closet. W. &. Cooper... 

Water cock, A. D. Davis........ ....... 
Water meter, D. C. Tagler.............. 


Water wheel governor, E. Wright..... 
Whiffietree tug fastener, J. L. 
Window frame, ceilar, J 


SCHEDULE OF 





PATENT FEES. 





On each Caveat Webbiebsenrscabaans bs dd cen 810 
On each Trade merk. oe eed 

On filtng zach applieation fora Pati nt aa years)... ev'eed S15 
On iseuing each original Patent....................<.2 

On appeal to Exansinere-in-Chief..................002 —- 
On appeal to Commissioner of Patente............... 

On appliention for Reissue. . 

On filing a Diecialmer....... #10 
On an application for Design (336 YORTB)........00000 $10 
On application for Design (7 years) ¢ 

On application for Design (14 years)............... .. 830 


| 4,082. 


| 4,0838.—L. Prentice, Montreal, P. Q. 


| 4,081.—J. Higginbotham, Toronto, 


| 4,086.—E. 


i ——— - ee 
CANADIAN PATENTS. 

‘List oF Patents GRANTED IN CANADA, 
NOVEMBER 18 to 25, 1874. 

4:071.—S: H. Finch, New York city, U.S. improvement 


| in railroad switches, calied ‘*Finch's Railroad Switch.” 
Nov. 19, 1874. 

| 4,072.—E. Beard, Chicago, fl., U. 8. 
machine for nailing boxes, called ‘*‘Beard’s 


improvement on & 
American 


Box Nailer.” Nov. 19, 1874. 
4,073.—R. M. Evans, Buffalo, Erie county, N. Y., U. 8. 
Improvements on the consecutive number printer, 


called ‘‘Evans’ Number Printer.” Nov. 1%, 1874. 

4,04.—J. F. Collins and J. W. Cumming, Montreal, 
P.Q. Improvements in the process of separating ani- 
mal from vegetable matter, called ‘*Collins "Patent Pro- 
cess for Separation of Animal from Vegetable Matter.” 
Nov. 19, 1874. 

4,05.—E. T. Ducharme, Montreal, P.Q. Improvements 
on automatic oil cans, called *‘Ducharme’s Automatic 
Oll Can.” Nov. 19, 1874. 

4,076.—F. Proudfoot, Toronto, Ont. Improvements on 
stovepipe drums, called ‘‘Proudfoot’s Heating Drum.’ 
Nov. 19, 1874. 

4,077.—C. P. Chisholm, Oakville, Halton county, Ont. 
Useful plant box, called ‘‘Chisholm'’s Improved Plant 
Box.” Nov. 19, 1874. 

4,078.—S. P. Littlefield, Lynn, Mass., U.S, Useful way 
meter for railway carriages, called *‘Littlefield’s Rail- 
way Carriage Meter.” Nov. 20, 1874. 

4,079.—E. Leonard, London, Ont. Improvements in stills 
and on process of distilling petroleum and other fluids, 
called ‘*Leonard’s Perpetual Still.’’ Nov. 20, 1874. 

4,080.—G. 8. Bruce, Cincinnati, O., U. 8. A coal box, 
called ‘*Bruce’s Improved Coal Vase or Box."” Nov.20, 
1874. 

4,081.—R. T. Booth, Trumansburgh, Tompkins county, 
N. Y¥., U. 8. Improvements on automatic gas light 
extinguishers, called ‘‘Booth’s Automatic Gas Light 
Extinguisher.” Nov. 2, 1874. 

—A. Eames, Bridgeport, Fairfield county, Conn., 

U. 8. Improvements on machines for molding patterns, 

called **‘Eames’ Molding Machine.” Nov. 25, 1874. 

Improvements on 

cigar molds, called ‘*The Dominion Cigar Mold.” Nov. 

25, 1874. 

Ont. Improvements 
on a machine for washing, called *‘The Eclipse Washing 
Machine.” Nov. 25, 1874. 

4,085.—N. W. Simons, Ashtabula, 
U. 8. 


\shtabula county, O., 
Improvements on harness holdbacks, called 
**8imons’ Improved Harness Holdback.” Noy. 25,1874. 
Horton, Hartford, Hartford county, Conn., 
U.8. Improvements on machines for reaping and bind- 
ing grain, called **Horton’s Reaper and Binder.” Nov. 


Mivertisements. 


Back Page - - - - - = $1.00 a line. 
Inside Page - - - - - - 75 cents a line. 








| Engravings may head advertisements at the same rate 


per line, by measurement, as the letter press. Adver- 
tisements muat be received at publication office as 
early as Friday morning to appear in next issue. 


° 
$5 “ $2 GEO. STINSON & Co, Portland, Me. 


a@ week and expenses to all. Articles 


$602$90 ne free. C.M 


Ww, ome as flour. somes ° 
LININGTON & BRO., N. Y. or Chicago. 


sated read with py ss HARD and RARE 

. 316, 1-4, 3-8 in. and 
ash to be AN f Rose wood, Satin- 
, Walnut, Mahogany, Ebony, Red and White 
Cedar, Bi "Beye Maple, &c. 


G. W. Read & Co., 
186 to 200 Lewis St., foot Sth & 6th Sts., E. R., N.Y. 


¢ Orders by mail will have prompt and —— atten- 
tion. Enclose stamp for Catalogue and Price-L 


per day at home. Terms free. Address 











Universal Hand Planing 
Mactiine, a labor-saving 












invention,attached to any 
vise, to bench with stand 
and chuck, or to work it- 
self, set to work in any 
direction 5 7 & moment. 

Up and down feed to Tool; 

reversible self cross feed. 

Quickly saves its cost in 
hands of all metal working 
mec ics. 
Jacop E. Sorereny 7 
M’f’r, 60 Duane &., 






in ae 
ARTNER “°WANTED.—An ingenious Ma- 
chintst with %, ~, and capable of ing charge of 


a light manufacturi ¢ business ean secure & profitable 
| ieterest in an old eetablished House, coo. Hitt large Ay 










TOTICR. __ 


TO THE BUILDERS OF HYDRAULIC POWER 
PUMPING MACHINERY. 


HUSSEY’S NATIONAL 


Cottage Architecture. 


SEALED PROPOSALS for the cqustrenten and erection of New and Original Desi Worki 
ydraulic Power Pum cot will be received by -- and deta talls for all 
the Board of Water C —— the of Peeks- Styles of Tow priced Hi ouses, with 
i, N.Y. in village, un FIRS’ ications and Cost. Just Pub- 
the ae oral The ners reserve shed. Royal quarto. Post-paid, $6. 
—4 re oh Jo ) 1,000 WorKINe Daawines, 
ification can be had upon 00 | * 
applica cation oc. “a FOWLER, - kskill, N.Y. Wi N ODWARD S ro Plans, Details, 
 F —, nas. nee — ARCHITECT. pecifications and Estimates. 
Grorex W. Op SOPRINT, i: a dollars, post- 
of Water Commissioners. . 


Dated Peekskill, Nov. 19, 1874. 
SUBSCRIBE NOW FOR 


THE ATLANTIC MONTHLY, 


and secure the January number, which 
will be remarkably brilliant. 


It will contaiu Poems by LONGFELLOW (on Charles Sum- 
ner), ALDRICH (a Christmas Poem), Stopparp, EL1Iza- 
BETH STUART PHELPS; articles by BAYARD TAYLOR (Life 
in Weimar), OLIVER ‘WENDELL Homes [ree American- 
ized Euro) RoBERT pas Ow ent Spiritual 
Phenomena), the beginning of Hxxry James, JE.’ 
Novel (Roderick Hudson), the first of MR. SANBORN’S Pa- 
Story by ‘‘ Mark Twarn’’ 


MONCATS ow My NAL } Six xs ggitare, post- 


EQMPERPES SATIRHAE 815 gitar vow 


ORANGE JUDD CO., 245 Broadway, N. Y. 


\TONE SAWING MACHINERY. 


Merriman'’s Patent. Also, Hand and Steam 


DERRICKS & TRAVELLERS 


THOMAS ROSS, Rutland, Vt. 
A large, eight-page, in- 


s W 
The eekly Sun * dependent, honest and 
Spartess newpaper 56 broad columns. We aim to make 
the eekly Ken the best family newspaper in the 
world ary i 1.20 per year, postage pa 
Addre E Sux, New York Cc City. 











pers on John Brown, and a 
(Old Times on the Mississippi) . 


THE CORPS OF CONTRIBUTORS FOR 1875 
includes all of the above, and Bryant, LoweLi Wuuit- 
TIER, HOWELLS, ALDRICH, —_— ne Miss 
PRESTON}; - op the best American wri meee 
and verse. e editorial departments of ad, Lite 
ture, Art, Music, Education. 


THE ATLANTIC 


is the foremoss Literary Magazine of America; its leading 
onftributors write for no other Mi Magazine, 


ond me wa propose to keep it where it has always 





ANTED, IMMEDIATELY—A Bolt : and 

vet Machine—also a Nut Machine. Must have 
the laters po and be in thoroagh working or- 
der. Answer by letter ating A and where the ma- 
chines may be seen. i. M Ts, Secretary Moisic 
Iron Co., Montreal, C tp - 


Andrews’ Patents. 


sto 
AT THE HEAD OF AMERICAN LITERATURE. 


TERMS: Single or specimen numbers, 35 ce Noiseless, Friction wesved, or Geared Hoist- 
Y corty a sent to Publishers, $4, postage free. ers, qpied i every wa 

Remit Vv mail should be sent by a money-order, tel Elevators, prept Accident, it 
on raft, or registered letter, to H. O. Hoventon & Co. ‘ ng rg 
Riverside Press, Cam ge, Mass. ves. , Double e ond Single, 1-2 to 


PUBLISHED BY H. O. HOUGHTON & CO., Boston. 
HURD & HOUGHTON, 13 Astor Piace, New Yore. 


MATEUR®W’ FOOT & ENGINE LATHES. 
Highest award at Franklin Institute Semi-Centen- 
1 Exhibition. Send for circulars. P. E. CHASE, No. 
7 Alling ‘Street, Newark, N.d. 
XOR SALE—At Half Price—A Denmead 
Disintegrating Mill; has been used only asa trial, and 
is a8 good as new. Apply to i® 
READING & HUNT, Wilkesbarre, Pa. 
Apoones | ore ANes. 8 CYL- 
INDER A Rae = NE CO. 
Taunton, A lustra 
Price List of Seit-Peed and Belf- 
and Ch my ~?- Barrel, apa ty ae Kes Stave Machines 


00 to 100, jallons 
ps in th 
hey Ba vel, Ceal, Grain, orld pa with- 
i Durable, and Economical. 


- ANDREWS & BRO., 
414 Water Street, New York. 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 























an os Von o 
OR SALE—Three _ “Tite Size Paintin Cold R ll d Sh ft 
WAS INGTON, LA FAYETTE, & JACK- 0 e a ing. 
N. utz, Copies of those in Governor’s Room, HANGERS, PULLEYS, COUPLINGS. BELTING, &ec 
pd tail’ New York. Apply at Wood’s Museum, where | &c. Send for Illustrated Catalogue and Price List 


they are on Exhibition, or J. H. FREY, 105 Duane St., or 

JAMES MCDOUGALL, Richmond, Va. 
NGINES AND BOILERS FOR SALE— 
Engines and Boilers, from 4 to 80H.P., the 


2d hand 
Best and Cheapest in the count rk 
JAMES HILL & CO, Allegheny City, Pa. 


LUDLOW 


FRED. STONE & CO., 


EAGLE FOOT LATHES, 
Small Engine Lathes, Hand Planers for 
metal—Slide Rests, Circular and Foot 
Scroll Saws—all of the neatest design and 


GEORGE PLACE & CO 
121 > & Match iY. City 


yevetand Re- ~ ona oe Machines. ing, 


G gener 
JOHN B. 3 











nery. 
ENCE ee sone i Miatteawan iy 
Send i Ookagae. 118 Liberty be: N: LY. City. 


NONPAREIL MILLS. 


ek Denne io orn and Cob, Carn- 
grees, Bo nes, etc. 10sizes. 
For Hand or 


s 
3 Park Place, New York. 












— 
MILLER, 


oe wohiet free MN 
conte oat arse. RD & 
181 E, Front Street, Cincinnati,O. 





At home, male or female, $35 per 


— 
Wor week, day and evening. Ne Capital. 
We send valuable package oi 


for goods by mail, free. Address with ten 
cent return stamp, M. Youne, 1738 Greenwich 8t., N. Y. 


Nf & DPROVED PATTERNS.—MACHINISTS' 
S—all sizes—at low 


E. GOULD. 97 to 113 N. Ne R. Ave., Newark, N.J. 


PATENT 
Planing and Matching 


fp waiting Je poshines, Bf and Wood's Planers, Self- 

ofting § Sa her wood- working machinery. 
8. A. WOOD'S MACHINE co., FF Liberty St., N. Y. 

‘Send for Circulars, etc. 67 Sudbury 8t., Boston. 


BOULT’S PATENT 


Deverce Motion,Paneling, 


2 


or Amateur, as well as the Boys for the 
Send for C lar. eet 
CHAS, B, HARDICK, 
DROP PRESSES. Ssseees, ES 


superior fihish: Our cata’ 
Holidays. 
WM. L. CHASE & CO., 
% & 97 Liberty St., New York. 
MACHINER ies 
5 & CO., @ Vesey 8t., New York. 
28 Adams St., Brookiyn, N.Y. 
For the ine, Best, 4 Chea 
est erteks 
10 to 1000 invested in Stocks and Gold pays 
$ $ 200 per cent a month. Send for 
particulars. 


every tool necessary fo at out t the ‘Artisan 
NEW & SECOND- 
Niagara Steam Pump. 
UNCHING 
R PRESS 
: Tewmarper & Co., Bankers, 2 Wall St... N,¥ 
ae 













1 ¥' *; WROUCHI 
)N 


{ i + pt iF c 
BranmtsrGlIrepPpers 
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A * - els of any a | or 

HE Tnion Tron Mills, Pittsburgh, Pa. style of 
The attention of Engineers and Architects is called eye = 

to our improved Wrought-Iron Beams and Girders(pat-| §LY % with pest. 


tented), in which the compound welds between the stem ness and dis- 


and 8, which have proved so objectionable in the eld t 
mode of manufacturing, are entirely avoided. We are pre- Po t d 
pared to furnish all sizes at terms ~~ favorable Ay ean be ae-ee 


grooves for 


obtained elsewhere. For descri windows-— 


iehegrers address 
Carnegie, Kioman & Co., Union Iro Fon Mills, ttsburgh, Pa. 





| Geroughout the country. Address Bo: e, 


|Free t tos Sewin 


cone » wae publ. 
of sem! Machines eae dvevery hing. ma 
pastes A tarts cohen of chet ha General “ews. weight 
2 0} cokamas of choice miscellan ng 
og forey col EWING MACHINE CO., PuBLisHERs. 
Subscription —. 4, FIrTeEeN CE annum, with an 
romo free, postage . FREE TO AGENTS 
Sos ne in SEWING MACHIN Es and ATTACHMENTS 
Address, WILSON 5 REFLECTOR, 
CLEVELAND, Onto, U. 8. A. 


| WANTED. SITUATION BY A YOUNG MAN HAV- 
ing expes Gupestense as draughtsman. Bestof = 
M. E., Stoughton, 


GEO. W. READ « CO. 


STEAM BAND SAW 
AND VENEER-CUTTING MILL, 
186 to 20) LEWIS 8T., foot 5th & 6th Sts., E. R., N.Y. 
Always on hand, FULL STOCK of SEASONED 


Hard-Wood Lumber 


AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK! The GREATEST 
VARIETY! The Lowest Prices! 


t@ Enclose Stamp for Catalogue and Price-List. 
_ Orde rs by mal! promptly and faithfully executed. 


OOD-WORKING MACHINERY GEN- 


erally, Specialities, Woodworth ea and Rich- 
ardson 8 Patent Im he P Naas 7 Lm og 
Central, commen jon St., Worce 
HERBY RUGE Ga © Ric HARDSON. 
s00/ (5 LASS 
FT potties, 1 


Mourns, for Fruit Jars, Lamps, 
Ink Stands ,etc., made ¥ 5. BROOKE, 
15 years Con, Waite and CEN TRE STs., 

thing new in glass, you will require 


.¥. For any- 
PARTIOULAR ATTENTION paid to MO for IN- 
inclose stamp. 





po bara ay ents. 


ia Guvetes So Be re 














4 can or die). 
TORS. Send model or drawing ; 





For AL in the Rubber Stam 
Business. Address DORMAN’: 
Md. 


\ FORTUNE 


STENCIL AND STAMP WORKS, Baltimore, 





BP LAH I 


OLD ROLLED 


‘lass Shaper and Moulder. hy tay all kinds of Dr Drawer 
snd Joint Work with thick or stuff. Lge ——- 
ae Desens and Efficient. "Send for circula. an 
| work. Manufactured only by B. C. MACH Yc © 

Rattle Creek, Mich. 











SHAFTING 


The fact that this Shafting has 75 per cent greader 
strength, a finer tinish, and js truer to gage, than wily 
other in use, renders it the most ical. 
We are also the sole manateoberedt of the a ng 
CoLirns’ Pat. CouPLine, and furnish Pulteyss Han 
etc., of the most a 24 ngoNeS Price t mailed a 
eae to 8 & LAUGHLIN vs 

Try Street, 2nd Avenues, Pittsburgh, Pa. 
ar Stocks of this Siafting in store and for sale by 


LE , Bor J 
OT ACR & CO. 121 Chambers street, N. Y. 
PIERCE & WHALING, Milwaukee, Wis. 


Second Hand Engines and Boilers, 


of all kinds and sizes, BOUGHT, SOLD p EXCHANGED. 
Large stock ROBERTS & mn hand. Send for 
& KING, 119 Liberty 8t,, New York. 


OTIS’ machinery. 


OTIS, BROS, & CO., 
No. 348 BROADWAY, NEW YORK. 


The Toll- Gate !! | Prize Picture sent tree: An | 


fo fects 
to find! Address, with stanop, 4 nC Al EY, + Baffalo, | 


IRST CLASS STATIONARY ENGINES | 


ATENT ror SALE—THE CLIMAX BOILER 

CompPostTIon and Patent Paint, ‘¢ removing and 
preventing inerustation, however thick Steam Boilers 
of every description. Has thoroughly tried and tested 
by the largest Steam users E The i is re 
markably cheap, and = alone Keep Boilers, &c., free for 
6 months or more. tent right for America to be sold. 
Full particulars, apply to the Works, 109 Victoria St., 
Birkenhead, England. 


PERFECT 


NEWSPAPER FILE. 


30: 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphiets, has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AME- 
| RICAN can be supplied for the low price of $1.50 by mail, 
or $1.25 at the office of this paper. Heavy board sides; 
inscription, ‘* SCIENTIFIC AMERICAN,’ ingilt. Ne- 
cessary for every one who wishes to preserve the paper. 


Address MUNN & CO., 


Publishers “ScrentTrric AMERICAN.” 




















—all sizes—Cast Steel Cylinders, Yearly to Agents. 64 new articiesand 
retain feta. watane wee ak | $2400 arvana Ree nc 















DECEMBER I9, 1874] 
BOURNE’S 


b B. - 











es, with 24 {llustrations—Marine nes, with 
18 ijustra ons, ive , with 34 ill Ds, 
for Running on Ice, Locomoti for Com- 
, Ceeams-phowias Engine, Porta- 
ble "Engines, Steam Fire Engines, etc . ete. 


Box.—A Practical eee os Heat: As applied Ste 
By Thomas Box. "Ilustrated by 114 
Mgures.. TIMO........cceccecscccccccccccccseesseccseces 25 

Burgh.—The Slide Valve Say Considered : 
By N. P. Burgh. 12M0........0cccecseeeceesereres +. $2.00 

Burgh.— Practical Rules for the Proportions of Mod- 
ern Engines and Boilers for none and Marine Purposes. 
oni $1.9 

kneiues Shoring Tlustrations of Land and Marine 

Showing in detail the modern vements of 


im) 
and low (eases aoncenest ion, and super- 
mceere land and marine boilers. Thus- 
elephant folio, with text.$21.00 
ing, 


tion, monet 
cle ¢ Campin, C 


Main and Brown.—The Marine Steam Engine. - 
Thos. J. Main and Thos. Brown. Illustrated. 8vo..#5.00 
Main and Brown. on Subjects —— 
with the Marine Steam Engine. $1. 
Main and Brown.—The Indicator and mere ear 
eter. Iustrated. 8vo........ bi Setebivicvdeveccesens $1.00 
Norris.—A Hand-Book for Locomotive Engineers 
and Machinists. By Sept. Norrie. I2mo............ $2.00 
Robinson.—Explosions of Steam Boilers. By J, > 


WOWINSOM. WRG, .ccccccscveccccoccocccccesoocessoused 
Roper.—A Catechism of High-pressure or en. 
coon & Steam Engines. By Stephen Roper, roa 
MOOT, LPUCHB, 20 nee e cvcccccccesseccsesesesesccssecesesl 
Roper.—Hand-Book of the Locomotive. With mor 
trations. Tucks........ blip sao vikenocdenepiedccocctconel 2.90 
Templeton.—The Examinator on Steam 
and the Steam Engine: With instructive references 
thereto, Wes the use of neers, 8 -— —. and 
others. By Mam Templeton, 9 . 81.5 


Watson.—The Modern Practice of pai me Ma- 
ee Engineers. By Egbert P. Watson. OF wees | use 
cu 12mo 


Williams. Dlustrated. 


mpage ooo eee ets |B 
, SVo.—sen > 
idress . : 
HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


siiGy aeADUNG AND STAVES | coe 











MPROVED Law’s PATENT 
SHINGLE AND HEADING SAWING Macurne. For te a 
address TREVOR & CO., Lockport, N 


J} ICHARDSON, ME MERIAM & CO., 


Ratlway, Cut-off, and Rip- 
ood Turning Lathes, and various other kinds 
o' orking Machinery. es and price lists 
sent on application. ees Mass. 
Warehouse, 107 Liberty Street, 17 


RON BRIDGES—C.LaRKE, REEvEs & CO., 
pg SE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadel: 


Use of double fednad't pa” 
the premises, from 
bam mailed on receipt 


‘New York 








Phenix columns— 
ow All work done on 
aK, finished bridges. Mlustrated 
of % cents. 











ARES: Send twen its to GEO. P. 

ROWELL & CO., 41 pt 4 York, for their 
Pamp mph of one eae pape conte lists of 3,000 
newspapers, and 

SCREW CHASERS. DRILL GAUGE. 
Chasers sen‘ ress 

10, on i 18, 2 2 2 Be, Se Ne Se aoa dato 
in. Dri 1 Gauge, orga Pre ait who ase Twiet Drills, 
‘OODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 
G {ENUINE TURKEY OF eres Also, ARKAN- 


T SAS AND Soret. fs) Tg 
BOYD @ © BE, 


Yr, Manufacturers. 
ae PT’S SALE OF HORIZONTAL 


rtieal ’ {Aiee new and second- 








Steam 
and Machintote Tools. Send for eircular at 
THE YALE TRON WORKS, New i Haven, Conn. 
¥ to order. Samples and price list sent free. 
CuErTis M’¥'e Co., Brattleboro, Vt. 


SMALL MILLED MACHINE SCREWS made 
AVE YOUR BOILERS, SAVE FUEL, 








ingrease 
ittwin oon ie Bois. Ib ig romore heale 
10 cents per % one. ‘price of other p 
rati » Single 
tions y ” . It saves 
its cost in Fuel, its cost in Repairs 
which no Tcrecten Botler can heve. T tas 
oughly in of . Address orders 
N. R , Elmira, N.Y. 
E COUNT’S PATENT LATHE DOGS, 
Steel and ; Clamps, Expand. 
f 
ne 5 Se at le prices during the 











Scientific American. 

















DIES teehee rs 





7 HEMTIST, ANALYTICAL AND CONRULTING. 
JCOMMERCIAL assays and receipts ,a specialty . Sn ae 


pondence solicited. J. Creuse, 82 Maiden Lane, 





oon wants ne ae PLANERS $125. Pian 
d Matchers . &.C. HILLS, 51 Courtland 
street, New York. 








‘STEAM PUMP 





NP? YORK STORE, # m CORPEANTIE £7. 





And Men who have other business, wanted as agents. 
Novel poane. easant work, Goop Pay. Send J-cent 
stam, 9 Tar Grapuic Company, %-41 
Park lace, » New ¥ York 


MAGNETS—Permanent Steel Magnets 
of or size, to order by F. C. BEACH 
Go, ' ork. Makers of the cele- 
wae Tom ure Telegraph Instru- 





BNGINE COMBIN. 


Pe 


on KR ey ar are 
wi mys and favorably Known, more a being in 
All warranted actory or no sa e. Tiptive 


ication. Ad 
. HOADLEY CO. , Lewrence, Mase. 


*| CHRISTMAS BELLS FOR 1874. 
fake others pa Rent rom amp. 


cireulars sent on @ 
THE 





— are stamp, 
AMS & CO., Publishers, Boston, Mass 


P. BLAISDELL & Co.., 


Wercester, Mass., 


Manufacturers of the Biaisdell Patent Upright Drilis and 
other first-class Mechanic's Tools. 


oF FONGLE & BAF ING EL é MACHINERY. 


STAVE arey JOIN TERS. EQUALIZERS, AND 
turning all kinds - 








U 
BAILEY GAUGE rae or 
dies and Cabinet work. Simplest and best in use. 
manufacture a full line o Seg - and Iron Working 
Machinery, Steams Fnsipet Address 
ALLEY & VAIL, Lockport, N. Y 


99 A new book on the art of 
Writing by Sound; a com 
and—the shortest, most simple 
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